


UBLIC | 
EALTH 
EPORTS 





In this issue 





U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
Public Health Service 


































U B ae Volume 74 Number 6 
-ALTH seiieisnte 


kk | IOR'T S Published since 1878 
dd 


Evaluation of the rapid plasma reagin test in field opera- 
RE ee ETON Oe TE SEO ae i Ee POET Ane 473 
W. G. Simpson, Austin W. Matthis, Ad Harris, 
and Eleanor V. Price 


State agency program planning for community mental 
A a ios Sere tem 2a aia g 5 ga b's dale oo wae alee 478 
CONTENTS Charles F’. Mitchell 








Inapparent infection: Relation of latent and dormant in- 
fections to microbial persistence. The R. EK. Dyer 
bob tet itas tans ds eee deeds o4E ve RRS ee Ks 485 


Walsh McDermott 





Laboratory study of the solubility of red lead paint in 


D. A. Fraser and L. T. Fairhall 


Fluoridation: 
Statement by Arthur S. Flemming.................. 511 
Report on fluoridation in the United States.......... 513 


Statements on proposed alternatives to fluoridation of 
WIS xe Gute eke aces cae nae Ak weiss 





EE SO te ee et ee he er eee 
Arthur S. Flemming 


Accident prevention in childhood....................... 
ye MEAG, James L. Goddard 


Continued > 


es 
*Spaya% 


"1798" FT se) neem onmmrntenencmmnntnann 


Fluoridation of drinking water in Washington, D.C., was started 
June 1952 by the U.S. Army Corps of Engineers at the Dalecarlia 
Reservoir. (Statements on the fluoridation of pudlic water sup- 
plies appear on pp. 511-520.) 





CONTENTS continued 

































UBLIC 


KAL TH 
Polic litis in the United States, 1957................. 535 x : 
sige htt D. Sevag. sites E. a and Jacob A. "a KPOR TS 


Brody 





Federal interest in juvenile delinquency................. 546 MANAGING DIRECTOR 

4ims C. McGuinness on eT 
ai Chief, Division of Public Health Methods 
Health hazards of automobile exhaust................... 551 


John R. Goldsmith and Lewis H. Rogers BOARD OF EDITORS 


Ernest L. Stessins, M.D., M.P.H. 


A baseline survey of Pennsylvania sanitarians and_ their Chairman 
ES ee ee ee Oe Pee ee ee ee 559 Francis A. Arnoxp, Jr., D.D.S. 
Henry R. O’Brien ‘ Harowp D. Cuore, M.D., Dr.P.H. 
ManpeEt E. Couen, M.D. 
Short reports and announcements: Can C. Dace, MLD. 
New water pollution control division................ 484 W. Parmer Dearine, M.D. 


Antibiotic use for preserving fish. ................. 499 J. Srewart Hunter, M.A. 
: : ec Cc Es V. K Pu.D. 
eee er eee ee eee ee 500 = see daa : 
—_ ; : - 59) ALEXANDER D. Lanomuir, M.D., M.P.H. 
Drinking Water Standards to be revised............. 52 Karu M. Mason, BSS.E, MPH. 
New reports on death rates... ...........200200055- 522 Ruts Sueeper, R.N., M.A. 
Meningococcal infections. Epidemiological note... .. 534 Witson T. Sowper, M.D., M.P.H. t 
l 
Peotection.of dairy products................,5.5... 550 Mary Switzer ] 
J : ‘ — rye Frankuin H. Top, M.D., M.P.H. 
Stebbins new chairman of PHR Board of Editors... . . 558 b 
Heart-sound recording of Chicago school children. 563 STAFF r 
c: 564 Marcus Rosenblum Executive Editor St 
SOMIEERGS MERU (SW RURUDUADENRG S55 55 oo S05 We Wie 0 oe ww ey aie Bs 018/65 004 ‘ : . 
= ym} Winona Carson Managing Editor h 
> — 4 * ahh mn 
aie ie Soi) 7. oc bpd Sia eran tae wt whl 00 | SisshaGesman Arn. Menagien Midler re 
1Y 
Address correspondence to Executive Editor d 
pe 
Public Health Reports, published since ay 


1878 under authority of an act of Con- 
gress of April 29 of that year, is issued 
monthly by the Public Health Service th 
pursuant to the following authority of 
law: United States Code, title 42, sec- 








tions 241, 245, 247; title 44, section 220. Ti 

Use of funds for printing this publication 

approved by the Director of the Bureau ed. 

of the Budget, August 24, 1957. as: 
Ve 
ris 


U. S$. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 


Artuur S. FLemmine, Secretary El 


PUBLIC HEALTH SERVICE 


Leroy E. Burney, Surgeon General 








or 


Evaluation of the Rapid Plasma Reagin Test 


in Field Operation 


W. G. SIMPSON, M.D., AUSTIN W. MATTHIS, M.D., AD HARRIS, and ELEANOR V. PRICE 


HE rapid plasma reagin (RPR) test for 

syphilis has been described by Portnoy, 
Garson, and Smith (7) as a method suitable for 
use in population groups whose rapid move- 
ment or concentration presents difficulties in 
syphilis control. Limited time for testing, 
diagnosis, and treatment, and difficulty and ex- 
pense of followup suggest the use of this 
procedure. 

One such mobile group entering the United 
States annually has been the several hundred 
thousand braceros, Mexican farmworkers, who 
pass through the reception centers on the U.S. 
border. Health examinations performed rap- 
idly and efficiently by the Foreign Quarantine 
Division of the Public Health Service at the 
border reception centers have not included 
routine blood tests for syphilis. Complete 
serologic screening of all of these migrants 
has been prohibitive because of the man-hours 
required for testing and the problems involved 
in followup, diagnosis, and treatment, as in- 
dicated, of positive reactors who had been dis- 
persed to farms before test results were 
available. 

THlowever, previous sample blood tests of 
these workers have shown the advisability of 
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serologic testing. In 1951 a small group of 
11,850 were blood tested for syphilis, and 12.8 
percent were reactive. In 1956 a larger sample, 
117,776, was tested, and 8,646, or 7.3 percent, 
were found to be reactive. 

The use of the RPR test makes possible rapid 
diagnosis and treatment while the workers are 
at the reception centers. Results may be ob- 
tained on individual specimens in 18 minutes 
and made available to the diagnostician within 
40 minutes after the specimen is drawn. 


Study Group 


The test was first used in a large-scale field 
operation at the El Centro, Calif., Reception 
Center between April 16 and June 28, 1957. 
Under the direction of the originators of the 
test, a field team from the Venereal Disease Ex- 
perimental Laboratory, Chapel Hill, N.C., 
tested 47,579 Mexican agricultural workers. 
Of this number, 3,913 specimens, or 8.2 percent, 
were reactive and an additional 685, or 1.4 per- 
cent, were weakly reactive. Although weakly 
reactive test results were recorded, only the re- 
active test results were referred to the diagnos- 
tician. This practice of grouping the weakly 
reactive with the nonreactive results of the 
RPR test has been continued in the laboratories 
of the Mexican border reception centers. 

During this survey period, diagnoses of 
syphilis, by stage, based on physical inspection 
and examination, blood test, and darkfield 
microscopy, as indicated, included 31 primary 
and secondary (25 of which were seronegative), 
985 early latent, and 2,712 other stages of syph- 
ilis. Of the other reactive specimens, 72 were 
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RPR testing projects have been established in the 
five border reception centers at El Paso, Hidalgo, 
and Eagle Pass, Tex., Nogales, Ariz., and El Centro, 
Calif., by the Division of Foreign Quarantine to 
screen all braceros on a routine, year-round basis. 
The RPR test has also been used successfully in dem- 
onstration projects in Cook County Jail in Chicago 
and with migrant groups in North Carolina and 
Arizona. 


diagnosed as pinta. Eight workers had previ- 
ously received adequate treatment for syphilis 
and 130 could not be located. 

Those workers for whom treatment was in- 
dicated received 2.4 million units of benzathine 
penicillin G as a single 4-ce. intramuscular in- 
jection. All but two in the primary and 
secondary stage were discovered as lesion sus- 
pects by the Foreign Quarantine personnel in 
their routine health examination, demon- 
strating the effectiveness of this inspection, and 
were confirmed as darkfield-positive by the 
special project physician assigned by the 
Venereal Disease Branch. 


Methods 

In order to compare the performance of the 
RPR test to several other blood-testing pro- 
cedures, a total of 1,672 blood specimens from 
braceros previously tested by the RPR test at 
El Centro were shipped to the Venereal Dis- 
“ase Research Laboratory at Chamblee, Ga., 
where the VDRL slide, Kolmer cardiolipin 
complement fixation, Hinton flocculation (2), 
and Treponema pallidum complement fixation 
(3) tests were performed. These tests were 


selected for comparison with the RPR test be- 
cause they represented a slide flocculation, tube 
flocculation, and a complement fixation test 
with cardiolipin antigens and a test using 
treponemal antigen. 

To obtain sufficient reactive specimens for a 
valid comparison of these tests, approximately 
one-half the sample was drawn from persons 
reactive to the rapid plasma reagin test, the 
other half from those who were nonreactive. 


Results 


In the total group of 47,579 braceros tested, 
the RPR test was nonreactive in 90.4 percent, 
weakly reactive in 1.4 percent, and reactive in 
8.2 percent. The corresponding percentages for 
the sample group of 1,672 specimens were 45.8 
percent nonreactive, 6.3 percent weakly reactive, 
and 47.9 percent reactive (table 1). The ratio 
of weakly reactive to reactive was 1: 5.9 in the 
total group and 1:7.6 in the sample. Among 
the other four tests performed on the sample, 
the VDRL slide test obtained the highest per- 
centage of nonreactive results (55.7) ; and the 
TPCEF test, the lowest (35.5). 

A comparison is made in table 2 of the re- 
sults of the rapid plasma reagin test with cor- 
responding results of the VDRL, Hinton, Kol- 
mer, and TPCF tests in 1,604 specimens giving 
definite results to all tests. Among 747 speci- 
mens nonreactive to the RPR test, almost par- 
allel nonreactive results are seen with the 
VDRL slide test (99.5 percent), Hinton (99.1 
percent), and Kolmer (98.4 percent). The 
TPCF test shows least agreement, with only 
69.2 percent nonreactive. The 103 specimens 
weakly reactive to the RPR test were 77.7 


Table 1. Total sample of 1,672 specimens from El Centro, Calif., by test result 


Nonreactive | 


Test ee 
Num-| Per- 
ber | cent 
- | 766 | 45. 
Ae... | 593 | 35. 
Kolmer cardiolipin__- | 809 | 48. 
Hinton flocculation _ __ | 829 | 49.6 
ae shee | 932 | 55.7 
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Table 2. 


Comparison of RPR test with VDRL, Hinton, Koimer, and TPCF tests in 1,604 specimens from 


El Centro, Calif., giving definite results to all tests (anticomplementary and not tested excluded) 

















VDRL slide Hinton floccula- | Kolmer cardio- TPCF 
tion lipin 
Result of other tests ae : 
Num- Per- Num- Per- Num- Per- Num- Per- 
ber | cent ber cent ber cent ber cent 
747 specimens nonreactive to RPR 
Nonreactive 743 99. 5 740 99, | 130 98. 4 517 | 69. 2 
Weakly reactive l a] | a 2 A 119 15. 9 
Reactive_-___-- : 3 4 6 .8 10 3 111 14.9 
103 specimens weakly reactive to RPR 
Nonreactive. : Rasen 80 Fat aa & 5 52. 4 38 36. 9 5 9 
Weakly reactive chscags 16 15. 5 | 11 10. 7 14 13. 6 16 5. 5 
Reactive___- bed Spee 7 6.8 | 8 36. 9 51 49. 5 82 79. 6 
704 specimens reactive to RPR 
, - 7 | : aad 
Nonreactive eae Se 93 | 12. 3 | 33 4.4 25 mo | 64 | 8.5 
Weakly reactive ; a z 125 16. 6 | 24 3. 2 12 | 1.6 | 135 | 17.9 
Reactive. eS 536 | 71.1] 697}; 924] 717] 951] 555] 736 
| | | | | 


percent nonreactive to the VDRL, 52.4 per- 
cent nonreactive to the Hinton, and 36.9 percent 
nonreactive to the Kolmer test. Only 4.9 per- 
cent of these specimens were nonreactive to the 
TPCF test. 

Of the 754 specimens reactive to the RPR 
test, the greatest agreement is with the Kolmer 
test, with 95.1 percent reactive and only 3.3 
percent nonreactive; agreement is also close 
with the Hinton test, in which 92.4 percent of 
the specimens were reactive and 4.4 percent 
nonreactive. Oddly enough, the VDRL slide 
and TPCF tests, at opposite extremes in reac- 
tivity in specimens nonreactive and weakly 


reactive to the RPR test, have approximately 
the same reactivity rates, 71.1 and 73.6 per- 
cent, respectively among specimens reactive to 
the RPR. When weakly reactive and reactive 
results are combined for each of the compared 
tests, total reactivity ranges from 96.7 percent 
for the Kolmer to 87.7 percent for the VDRL 
in the group of 754 specimens reactive to the 
rapid plasma reagin test. 

The actual percentage of agreement between 
the RPR and the other compared tests in these 
1,604 specimens is shown in table 3. Complete 
agreement is defined as both tests nonreactive, 
both tests weakly reactive, or both tests reac- 


Percentage of agreement between RPR and other tests in 1,604 specimens from El Centro, 


Calif., giving definite results to all tests 





Complete agreement | 


Table 3. 
Other tests re 
Number 
Kolmer ae 1, 466 
Hinton flocculation 1, 448 
VDRL slide-_ _ Bie Saal 1, 295 
WAGE 2. s - 1, O88 
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Partial agreement Disagreement 


Percent Number | Percent Number Percent 
—__—__|—_— nie < Mae . saatiens | oe 
91. 4 63 | 3.9 | 75 4.7 
90. 3 | 62 | 3.8 94 5. 9 
80. 7 bas eo | 177 bY 
67. 8 | 217 | 13. 6 | 299 18. 6 

175 








tive. A reactive result to one test and weakly 
reactive result to the other is considered partial 
agreement. The RPR was in complete agree- 
ment with the Kolmer test in 91.4 percent of 
the specimens and with the Hinton in 90.5 per- 
cent. Complete agreement is lowest when the 
RPR is compared with the TPCF test, 67.8 
percent. Disagreement with the rapid plasma 
reagin test ranges from 4.7 percent for the IXol- 
mer to 18.6 percent for the TPCF test. 

In order to determine the type of specimens 
in which the majority of discrepancies oc- 
curred, the results of the TPCF test are com- 
pared with the results of the RPR and VDRL 
quantitative slide test (fig. 1). The general pat- 
tern of this chart—an increase in percentage 
of specimens reactive to the TPCF test with 
increasing reactivity of the RPR and VDRL 
slide tests—is broken by the second bar which 
represents specimens which were weakly re- 
active to the RPR and nonreactive tothe VDRL 
test. In this group, 80 percent were reactive 
to the TPCF test and only 3.5 percent were 
nonreactive. Among 745 specimens which were 


Figure 1. Result of TPCF test compared with 
results of RPR and VDRL tests. 
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NONREACTIVE. FFF] READTIVE REACTIVE 
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Figure 2. Actual reactivity of RPR test and es- 
timated reactivity of other tests among 47,579 
braceros tested in 1957, El Centro, Calif. 


29,000- 


WEAKLY REACTIVE 
REACTIVE 


15,000 





10,000 








5,000 














NUMBER OF SPECIMENS REPORTABLE AS REACTIVE 






































RPR VORL HINTON KOLMER TPCF 


Actual Results Estimated Results 


nonreactive to both the RPR and VDRL tests, 
more than 3 out of every 10 specimens showed 
some reactivity to the TPCF (14.5 percent re- 
active and 16 percent weakly reactive). Al- 
though this latter observation would indicate 
greater sensitivity of the TPCF test, among 
specimens reactive to the RPR, the percentage 
nonreactive to the TPCF ranged from 17.2 per- 
cent when the VDRL was nonreactive to 1.5 
percent when the VDRL was reactive to 16 or 
more dils, 

On the basis of the results obtained in the 
sample, estimates have been made of the num- 
ber of specimens that would have been report- 
able (reactive or weakly reactive) in the Kol- 
mer, Hinton, VDRL slide, and TPCF tests, had 
these tests been performed on the total 47,579 
specimens. Only the reactive results of the 
RPR test are reported to the physician at 
the bracero reception center laboratories, 
whereas both reactive and weakly reactive re- 
sults of the other tests are reportable. There- 
fore, consideration was given to these practices 
in preparing the estimate for comparison of 
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these several testing procedures. These esti- 
mates are compared with the actual number of 
specimens that were reactive to the RPR test 
(fig. 2). 

As opposed to the figure of 3,913 specimens 
(8.2 percent) that were reactive to the RPR 
test, 3,865, or 8.1 percent, would have been reac- 
tive or weakly reactive to the VDRL slide test ; 
4,547, or 9.6 percent, to the Hinton; 4,948, or 
10.4 percent, to the Kolmer; and 17,452, or 
36.7 percent, would have been reactive or 
weakly reactive to the TPCF test. (The TPCF 
technique employed in this evaluation was 
found to have a high reactivity and a low 
specificity in the SERA study (4) and has since 
been modified by the test’s authors.) The 
actual number of specimens reactive to the 
RPR test most closely approximates the num- 
ber of reportable reactions for the VDRL slide 


test. 


Discussion 


The group of specimens under consideration 
was highly selective, being taken entirely from 
Mexican male laborers with an unknown per- 
centage of associated pinta, and selected on the 
basis of the result of the RPR test (roughly 
one-half reactive, one-half nonreactive). The 
results reported here may differ considerably 
from results obtained in a random sample of 
the population. In this series, however, the re- 
sult of the RPR test agreed closely with the 
results of the Kolmer cardiolipin and Hinton 
flocculation tests. 


Summary 

During the period April 16 through June 
28, 1957, a total of 47,579 Mexican agricultural 
workers were tested with the rapid plasma 
reagin test at El Centro, Calif. Reactive re- 
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sults were ‘obtained in 3,913 and weakly reac- 
tive results in 685, a total reactivity rate of 
9.7 percent. 

In this same period a sample consisting of 
1,672 specimens from workers tested by the 
RPR test was subjected to a battery of tests, 
including the VDRL slide, Kolmer cardiolipin 
complement fixation, Hinton flocculation, and 
TPCF, at the Venereal Disease Research 
Laboratory. 

The Kolmer and the Hinton tests were in 
closest agreement with the RPR test, the per- 
centage of complete or partial agreement being 
95.3 and 94.1, respectively. Least agreement 
was obtained with the TPCF test, 81.4 percent. 
The TPCF test showed some reactivity in 3 
out of every 10 specimens which were nonreac- 
tive to both the RPR and VDRL slide tests. 

If one of these other tests had been used in 
place of the RPR at the El Centro reception 
center, it is estimated on the basis of the sample 
that reactive or weakly reactive results would 
have been obtained by the VDRL slide test in 
3,865, by the Hinton in 4,547, by the Kolmer 
in 4,948, and by the TPCF in 17,452 specimens 
from the Mexican workers tested. 
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N SPITE of the rapid advance of community 
mental health services, the dominant theme 
at national and regional meetings of State 
mental health personnel is still largely mental 
hospitals and mental patients. Yet severe 
mental illness is such a small part of the total 
picture that it seems important to look at the 
whole range of mental health needs and services. 

The latest available estimates indicate that 
about 10 percent of the population of the United 
States have significant mental health problems, 
but only 0.6 percent are ill enough to require 
care in a psychiatric hospital (7, 2). The 
other 90 percent, the so-called normal group, 
need mental health education and counseling 
services to help prevent the development of 
disabling mental illness. In planning pro- 
grams for community mental health services 
we have to look at the entire spectrum and 
visualize all potential needs. 

About 10 years ago, in the early stages of 
community mental health planning, it all 
seemed pretty simple to us in State mental 
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Current knowledge and thinking about State agency planning for 
community mental health services are examined. 


State Agency Program Planning 
for Community Mental Health 


CHARLES F. MITCHELL, M.A. 


health agencies. First, we were supposed to de- 
velop further the existing mental health clinics 
and to start new clinics as rapidly as possible. 
There was little question as to what kind of 
clinics they should be. Second, we were sup- 
posed to set up an educational program, con- 
sisting of talks, workshops, films, and pam- 
phlets, aimed at whatever groups seemed to be 
interested. 

Now we are not quite so glib in discussing or 
plunging into these activities. We do more 
systematic and down-to-earth planning, and we 
use criteria for program selection. But we 
need to reexamine these criteria frequently and 
look at the assumptions and principles that 
underlie them. 


Current Assumptions 


These are the current assumptions that in- 
fluence our planning: 

* Two attitudes seem to predominate among 
those persons who are concerned in some way 
with community mental health programs. One 
is the extreme optimism reflected in the idea 
that “mental health is all,’ a sort of cultist 
mental health movement. The other is a pes- 
simistic attitude that “this preventive stuff” is 
all a nice frill, but “you can’t prove that it pre- 
vents anything and it is not a real program 
like some others, and not nearly as important 
as taking care of the acutely mentally ill.” 
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Somehow we have to find a middle ground and 
recognize the climate of public opinion in 
which we have to operate. 

* Community mental health programs in 
most States are going to be small for a long 
time, because no large appropriations will be 
made until we have specific preventive methods 
that are more definitely proved. Moreover, 
there are not likely to be pressure groups avail- 
able, such as the councils for the mentally re- 
tarded, to get funds for our programs. We 
don’t have an organization of relatives of the 
neurotic who are going to work with State 
legislatures to get funds. 

* The number of professional mental health 
personnel will not greatly increase in the next 
5 to 10 years. 

* No one type of program will do the job, 
nor is it possible to carry out all of the poten- 
tially productive community mental health 
activities. 

* Mental health associations and other lay 
groups are already carrying on educational pro- 
grams, some of them in community mental 
health. Such programs are likely to increase 
further in both number and scope in the future. 

* Many nonmental health professional per- 
sons and agencies already perform various 
community mental health functions. They 
have varying degrees of awareness of their 
actual and potential roles. These people and 
agencies can be aided through consultation and 
organizational measures to do a much more 
effective and comprehensive job. Some already 
are seeking such help. 

* Existing mental health clinics are not being 
fully utilized. For example, the recent study 
of the Los Angeles Child Guidance Clinic 
showed that nearly 80 percent of the cases seen 
in 1 year could have been treated just as well 
or better by other local agencies or by private 
practitioners (3). In addition, it seems ob- 
vious that clinics can do much more consult- 
ative and educational work with other agencies 
and practitioners and can relate their tradi- 
tional services more directly and meaningfully 
to those of other agencies. 

* Psychiatric services in general hospitals 
are growing rapidly in number, size, and func- 
tion. It is an open question how well such 
services are currently integrated into local and 
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State patterns of community mental health 
services. 

* Local policymaking and control are essen- 
tial for long-range, permanent growth of com- 
munity mental health services, if the services 
are to endure. State control and operation 
tend to inhibit local growth and participation. 
Of course, this assumption is affected by State 
and local traditions and the geography and 
economy of a particular State. 

* State agency planning for local mental 
health services must take into account local 
experience and the attitudes and methods 
traditionally used in other civic projects. 
Hunter has highlighted the importance of local 
power structures in this connection (4, ). 

* The nature of the State program for com- 
munity mental health will be markedly affected 
by its parent agency and the value systems of 
the particular professional disciplines on the 
staffs of the State program and the parent 
agency. 


Principles and Basic Questions 


The State agency obviously must accept the 
dual responsibility of developing further exist- 
ing patterns of service and of initiating projects 
which test different combinations of approaches 
to preventive services in mental health while 
evaluating the effectiveness of both the old and 
the new. 

Selecting preventive program areas is diffi- 
cult. We need activities which are tangible, 
dramatic, convincing, and based directly on 
need. We cannot continue indefinitely on faith 
or on the basis of testimonial evidence that we 
are doing something that justifies our use of 
the taxpayer’s dollar. 

Also we are recognizing more clearly that 
clinics are expensive and that they alone cannot 
meet all the mental health needs of the commu- 
nity. Clinics provide an essential service, but 
perhaps should be thought of as a springboard 
for other activities. 

It seems helpful to categorize the kinds of 
possible activities according to four levels of 
prevention so that we get some idea of the 
seatter of our various activities among these 
levels. 

Level 1 prevention consists of building and 
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maintaining mental health through programs 
that teach the best current knowledge and the 
best methods of fostering healthy parent- 
child relationships and human relationships 
generally. 

Level 2 includes all the activities carried out 
by the nonmental health professional people in 
private practice or as staff of health, welfare, 
and education agencies. The physician, nurse, 
teacher, social worker, clergyman—all those in 
a “caretaking” capacity in the community—can 
do early casefinding and provide counseling and 
guidance to individuals, particularly children, 
showing symptoms of emotional disturbance. 

In this level, we are inclined to overlook the 
significance of the clergy. A public opinion 
study done in Louisville, Ky., a few years ago 
showed that people turn most frequently to 
their clergyman when they have problems. 

Level 3 prevention consists of services pro- 
vided in clinics, primarily diagnosis and treat- 
ment of moderate emotional disturbances. 

Level 4 consists of services in general hos- 
pitals for the acutely ill psychiatric patient, as 
well as rehabilitation of mental hospital pa- 
tients who have returned to the community. 

Probably the major dilemma in program 
planning is where to begin in the whole spec- 
trum of possible services. Should we try to 
improve the mental health of the entire popu- 
lation, or concentrate on the 6 percent of the 
families who have a high incidence of social 
and emotional disorders ¢ 

A promising approach is to focus on popula- 
tions at risk. Schwartz lists nine groups wor- 
thy of concentrated efforts in community men- 
tal health (6) : 

1, Juvenile delinquents. For his purpose 
Schwartz limits this category to delinquents 
whose parents have been in trouble with the 
law. 

2. Persons who have attempted suicide. 

3. Those in urban areas where the rate of in- 
cidence for mental illness is high. 

4. Expectant mothers who need help in pre- 
venting organic damage to the unborn child 
and in emotional problems. 

5. Children under 3 years of age who are 
physically and emotionally deprived of mother- 
ing (7). 

6. Families on relief. 
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7. Bereaved persons who need help in han- 
dling their “grief work,” as described by Lin- 
demann (8). 

8. The acutely psychiatrically ill. Psychia- 
trists and other mental health staff can pro- 
vide emergency services at home to prevent 
hospitalization. Successful programs of this 
kind have been carried out in Amsterdam in the 
Netherlands and in Philadelphia, Pa. 

9. Persons who are slated for promotion to 
positions at a higher level. This group has a 
high incidence of problems. 

Another approach, advocated by Caplan of 
the Harvard School of Public Health, is to 
center efforts on the crisis periods in people’s 
lives when they are most amenable to changes 
in basic attitudes (9). 

Certainly we must compromise in consider- 
ing the direction and the distribution of men- 
tal health activities. For example, if we can 
conduct only two special demonstration proj- 
ects during a given period, probably it would 
be a good idea to work with one group in which 
the risk is not commonly recognized, such as 
gifted children. The other might focus on a 
group, such as aged persons in nursing homes, 
whose actual or potential mental health prob- 
lems are apparent to most people. 

Should we try to provide services to all geo- 
graphic areas of the State? We might provide 
educational materials to the entire State; then, 
in a few areas, set up projects as demonstra- 
tions and encourage other communities to emu- 
lute those which appeal to them. 

Another question is whether to move into 
communities that do not request services. 
When there are epidemics or excessive mortal- 
ity or morbidity rates, public health teams tra- 
ditionally have moved in without waiting for 
an invitation. Yet most of us question 
whether permanent gains in community health 
are made without local initiative and local as- 
sumption of responsibility and leadership. 
How long do we wait before we approach a 
community which requests no services but has 
obvious and critical needs? 


Developing Existing Services 

In considering existing patterns of services, 
probably nobody claims that the mental health 
clinics at present are working at their maximum 


Public Health Reports 














potential in community mental health. Per- 
haps the most important task of the State agen- 
cies is to convey a spirit of experimentation 
and evaluation of diagnostic and treatment 
functions to the clinics and the psychiatric 
services of the general hospital. 

Perhaps we can, to some extent, motivate 
clinic directors, boards, and staffs to reexamine 
traditional procedures, such as the handling of 
waiting lists, diagnostic procedures, treatment 
methods, preventing dropouts of patients, fol- 
lowthrough of treated patients with referrals 
to other agencies, and followup studies of pa- 
tients already seen. 

Another goal might be to encourage existing 
clinics to devote more staff time to consultation, 
education, and community organization func- 
tions. Perhaps we should insist that new clin- 
ics devote a certain portion of staff time to 
these functions in addition to diagnostic and 
treatment services. 

Clinicians in general are increasingly aware 
of their potential contribution to and of the 
value of such activities, but to what extent are 
they able to perform consultation and educa- 
tion functions? Should we encourage the clin- 
ics to serve as a hub for all community mental 
health activities? Can we expect them to do 
this without special training for their staffs ? 
And should the State agency provide scholar- 
ships for advanced training to help clinic staffs 
‘arry out new methods of service to the com- 
munity? Where can one get such training? 
Perhaps the State agency should attempt to 
provide it. 

Another question concerns existing services. 
What are the disadvantages and advantages of 
written agreements if financial aid is provided 
to the clinics? Is it sound to use such agree- 
ments as a basis for periodic discussions of the 
clinic’s program and function? Few persons 
would argue that the State agency should not 
set some standards, particularly for personnel. 
It is surely appropriate to encourage the clinic 
to use State agency staff in a consultative ca- 
pacity, both in basic administration and in 
various specialized clinic functions. 

In a number of States, statewide workshops 
on a variety of topics or inservice training pro- 
grams for staffs have been undertaken with 
considerable success. 
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The recently developed statistical reporting 
system for psychiatric outpatient clinics pro- 
vides an opportunity for an overview of clinic 
services. In Texas we found that having our 
annual workshop of psychiatric clinic staffs im- 
mediately following the publication of the an- 
nual statistical report seemed to stimulate 
clinic staff thinking and resulted in productive 
discussion. 


Developing New Services 


New services can be divided into those which 
are initiated by the State mental health agency, 
those initiated by another State agency, and 
those initiated locally. This is an arbitrary 
grouping, and any of the following kinds of 
services could be initiated by any one of the 
three sources, but in our experience this group- 
ing seems reasonable. 

At the present time we are convinced that 
four professional groups, physicians, nurses, 
teachers, and clergy, are in a strategic position 
to foster the mental health of the people they 
serve. What is the State mental health 
agency’s responsibility to them?’ Should we 
at least be aware of the extent to which the 
schools of medicine and nursing, the teachers 
colleges, and theological seminaries include in 
their regular curriculums indoctrination and 
training in concepts and methods in community 
mental health? The National Institute of 
Mental Health, Public Health Service, is pro- 
viding grants to schools of nursing, among 
others, for this purpose. But it is our expe- 
rience that the professional schools want to 
know how to integrate community mental 
health into their curriculums and how to relate 
this to professional practices in the State as a 
whole. 

Another kind of new project, mentioned pre- 
viously, might consist of detecting early cases 
of emotional or personality disturbance in 
gifted children and providing prompt treat- 
ment for them and their families. The State 
agency might initiate this service in one or 
more school systems and test it for several 
years. Such a program should be set up to en- 
courage continuation by the schools following 
completion of the pilot project. 

Many States have services for expectant 
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mothers through maternity clinics and for 
mothers and children in well-child clinics. 
Frequently such services have been initiated 
locally or through the maternal and child health 
programs. But what is the responsibility of the 
State mental health agency for seeing that the 
potentials of these services are utilized through- 
out the State 4 

More adequate interagency services to disor- 
ganized families are seldom initiated locally or 
by another State agency. The studies of Com- 
munity Research Associates in St. Paul, Minn., 
(10) and elsewhere indicate that a small pro- 
portion of families produce a great proportion 
of the behavior and personality disorders as 
well as other problems in a given community. 
Few would question the assertion that com- 
munity health, welfare, and education agencies 
are not collaborating extensively in making 
comprehensive family diagnoses, for example, 
or in providing long-term, integrated services 
to such families. Should the State mental 
health agency initiate and help plan such col- 
laboration? Perhaps the State agency should 
at least initiate local conferences or studies on 
the maximum use of mental health clinics by 
local agencies. 

The State agency might also initiate an epi- 
demiological study of the incidence of various 
kinds of mental illnesses. A very modest study 
(11) we did recently revealed that of first ad- 
missions to mental hospitals, almost half of the 
patients and their families had been known to 
one or more local agencies within a 3-year pe- 
riod immediately prior to hospitalization. 
Such a study can generate local projects in 
level 4 prevention which involve systematic 
interagency collaboration and stimulate the set- 
ting up of a system of psychiatric consultation 
and other supplementary services to the agen- 
cies serving these families. Such services 
would help the agencies to stabilize the family, 
prevent illness which would require hospital 
care, and perhaps result in long-time rehabili- 
tation of some families. 

A project we co-sponsored in a Dallas, Tex., 
general hospital assumed that if a family mem- 
ber has a psychiatric illness so acute as to re- 
quire hospital care, his family also may be sufli- 
ciently disorganized to require considerable 
long-range health and welfare services. A de- 
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liberate effort was made to marshal the various 
community health and welfare services for the 
families of the patients who are admitted for 
psychiatric treatment. We hope to learn if the 
assumption is accurate and whether the mar- 
shaling of the services results in some demon- 
strable long-term rehabilitation or maintains 
the health of these families, or both. 

We need to remind ourselves frequently that 
community mental health is not the exclusive 
property of our agency. And since many other 
State agencies and organizations are vitally in- 
terested in, and frequently initiate, mental 
health services, it seems important for us to 
develop and maintain good communication with 
them. Some of these are the crippled children’s 
services; programs dealing with tuberculosis, 
chronic disease, alcoholism, venereal disease, 
and occupational health; State departments of 
education; State universities, especially exten- 
sion divisions; medical and nursing schools; 
housing agencies; divisions of child welfare; 
vocational rehabilitation agencies; institutional 
services for the mentally ill and mentally re- 
tarded children; and mental health associations. 

A State agency for community mental health 
might well collaborate with one or more other 
State agencies to strengthen services for chil- 
dren deprived of maternal care. State child 
welfare agencies usually have the responsibility 
for licensing children’s institutions. Children 
in such institutions are definitely a population 
at risk for whom few State mental health pro- 
grams are doing anything. 

Another program might be to provide psy- 
chiatric consultation in crippled children’s 
clinics. Public schools have a variety of mental 
health services, many of them initiated by State 
departments of education or by local school 
systems. 

We have hardly scratched the surface in de- 
veloping industrial mental health programs, yet 
there is currently a great deal of interest in 
mental health among occupational health 
people. Projects to prevent delinquency are 
started almost daily, and the State mental 
health agency should at least be informed about 
them. Other currently popular projects are 
community rehabilitation of the mentally ill, 
mental health services to the chronically ill, and 
counseling services for the aged. Activities 
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often initiated by other agencies are teaching 
child development, parent-child relationships, 
and other topics through study groups such as 
those sponsored by local mental health associa- 
tions. Another such program carried out by 
many universities is mental health inservice 
education, consultation, and similar services to 
agency staffs such as public health nurses, 
teachers, and other professional persons. 

A broad new area that seems to be command- 
ing a lot of attention is accident prevention, as 
exemplified by the special psychiatric project 
in Detroit, where persons who have second acci- 
dents involving drinking are required to have a 
psychiatric evaluation (72). In this way an 
effort is made to find the accident-prone or the 
severely disturbed persons, and a frightening 
number of people have been discovered who 
have really severe personality disorders. 

We need to encourage the various agencies to 
take more and more responsibility for continu- 
ing all these projects. We are kidding ourselves 
if we think we can do the whole job. We can 
only serve as stimulators, collaborators, and 
helpers. 

Any of the activities previously listed could 
also be initiated by a local agency or planning 
group. We have to consider the particular situ- 
ation in any given State to determine whether 
such locally initiated services should be organ- 
ized on a local, regional, or statewide basis. 
But wherever a project is set up and whoever 
initiates it, it does seem appropriate for the 
State agency to provide consultation in helping 
to define and clarify the problem which 
prompted the request for service. The extent 
to which we continue to help define the problem 
or engage actively in planning, organizing, and 
operating a project depends on the whole 
constellation of services that we are trying to 
carry out and the role we have assumed as a 
State agency. 

Since we cannot cover the whole State with 
intensive services, we need to consider how best 
to undertake at least one or two demonstration 
projects in local areas. Before initiating such 
demonstrations, there must be a readiness in 
the community for the project and involvement 
of citizen leaders, and the project must have 
the potential for a long-term contribution to the 
broad objectives of the State program, as well 
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as to the immediate local situation. Such new 
projects may demonstrate a new kind of service, 
a new pattern of services, or a different applica- 
tion of existing services. 

We think in the Texas program that probably 
the most important component of such a project 
is a built-in system of data recording for evalu- 
ation at the end of the project. Projects seem 
to require at least a full year of advance 
planning and, based on our experience during 
the last 4 years, at least 5 years of operation to 
accomplish lasting and convincing results. 

In planning for a local project, staff must be 
adequate to meet the local demands for service, 
to handle community organization and inter- 
pretation activities, and to do the research 
work, including the project report. Such 
projects, we find, quickly generate more de- 
mands for service than the staff can handle, 
and it is extremely important to have sufficient 
staff, particularly persons assigned primarily 
to the research phases. The project might be 
aided either by a financial grant from the State 
agency or by lending a State agency staff 
member. 

Policymaking, however, should be a function 
of a local representative group. We have used 
i written agreement in such projects, and have 
found it is valuable as a means of clearly de- 
fining the responsibilities of the two parties 
involved. If a community council exists, the 
new project should be developed by working in 
cooperation with and sometimes through it. 

A staff development and training component 
is needed to develop the type of State com- 
munity mental health program I have described. 
For many years most States have provided 
scholarships for the various mental health dis- 
ciplines and have found this practice an 
effective method of recruitment. But as com- 
munity mental health services move into un- 
tested kinds of program activities, the existing 
staff and the staff that is added as programs 
grow will need advanced training. 

We think it is very important to work co- 
operatively with existing clinics and other 
psychiatric services and with universities and 
training centers to develop more training fa- 
cilities within the State. If this is not feasible, 
regional agreements, similar to those developed 
by the Southern Regional Education Board, 
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can be worked out. Whether the staff develop- 
ment program is on a State or regional basis, we 


must inaugurate it early or we shall find our- 
selves with insufficient staff or a staff that is 
not able to move forward into new program 
areas, 

Yet even the best staff is on shaky ground 
in attempting its program planning alone. 
Some mechanism is essential to obtain the 
counsel and advice of both professional and 
citizen leaders in shaping broad program out- 
lines. The staff will be kept closer to reality 
if there is a general advisory committee or a 
general committee and a technical committee. 


Program Criteria 


The following tentative criteria for a com- 
prehensive, effective, and reasonable State pro- 
gram for community mental health are based 
on the foregoing assumptions, principles, and 
questions. As we become more experienced, 
the list should be critically reviewed and _ re- 
vised at regular intervals. 

1. Are all four levels of prevention covered 
by some agency in the State if not by the State 
mental health agency ? 

2. Are existing services being developed with 
an attitude of experimentation, testing, and re- 
testing / 

3. Are there areas of activity with both well- 
known and less well-recognized risk groups / 

4. Is there a built-in evaluation component 
for all program activities ? 

5. Are program areas being planned and 
carried out in cooperation with other agencies 
to stimulate them to expand their own preven- 
tive activities in mental health ? 

6. Are at least some program areas of the 
State agency tangible, dramatic, and con- 
vincing ? 

7. Does the program encourage citizen as 
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well as professional participation in policy- 
making, at both the State and local levels 

8. Is the program’s content timed both for 
current public concern and long-range needs of 
the State / 
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Inapparent Infection 


Relation of Latent and Dormant Infections 


To Microbial Persistence 


WALSH McDERMOTT, M.D. 


OTH microbes and man have an extraor- 
dinary degree of adaptive plasticity with 
reference to their respective environments, For 
centuries, man has been constantly changing 
his external environment and using his adaptive 
capacity to survive therein. In recent decades, 
however, man has greatly increased his capacity 
to alter his internal environment. And, it is 
man’s now frequently altered internal environ- 
ment to which the microbes that inhabit man 
must adapt if they are to survive. 
When the Cornell University Medical Col- 
lege opened for the new term in the fall of 
1958, I happened to draw the assignment of 





Dr. McDermott, who is Livingston Farrand Professor 
of public health and preventive medicine at Cornell 
University Medical College, delivered the Dyer Lec- 
ture on December 16, 1958, at the National Institutes 
of Health, Public Health Service. A leading investi- 
gator in the field of infectious diseases, he has au- 
thored a large number of articles for scientific jour- 
nals and contributed to medical classics on chemo- 
therapy, pneumonia, and syphilis. He has also held 
posts of distinction on advisory and study panels of 
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discussing the first case at the clinical-path- 
ological conference. The case record started off 
as follows: 


A 43-year-old white Italian stock clerk was ad- 
mitted to the New York Hospital-Cornell Medical 
Center for the first time June 4, 1957, complaining of 
swelling and tenderness of the right shoulder of 12 
weeks’ duration. 

The patient was in good health until 3 months 
prior to admission when he noted the onset of swell- 
ing of the right arm from shoulder to wrist. This 
was shortly followed by fever and night sweats. 
Eight weeks prior to admission the right arm be- 
came painful. Shortly thereafter the skin over the 
right elbow became red and warm and the swelling 
increased. Despite initial improvement with corti- 
cotropin, steroids, and physical therapy, the discom- 
fort in the right arm increased and admission was 
advised. A firm small right supraclavicular mass 
had been present for about 18 months. He had had 
an episode of “dry” pleurisy at age 21. One brother 
was known to have multiple cutaneous lipomata. 

Physical examination revealed a well-developed, 
well-nourished white male who appeared neither 
acutely nor chronically ill. . . . 


I shall omit the detailed presentation of the 
remainder of the findings in this case. I simply 
wish to call to your attention that the man was 
43 years old, had considered himself to be per- 
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fectly well until 8 months previously, and on 
physical examination had appeared neither 
acutely nor chronically ill. 


Revival of Microbial Slumberers 


During the next 7 months this man had many 
trials and tribulations including such things 
as widespread tuberculosis of lymph nodes and 
lymphosarcoma. His multiple serious ailments 
were all brought under excellent control by the 
careful and wisely chosen application of some 
of the wonders of modern medical science. In- 
deed, he attained a symptom-free state and was 
able to leave the hospital for a short period. 
Nevertheless, this gallant patient and his most 
dedicated physicians were finally conquered by 
his developing an infection with Monilia albi- 
cans, a common microbe that characteristically 
lives harmlessly in man. 

Presumably, when the patient was born he 
was not carrying MJonilia but neither is there 
any reason to believe that he “caught” the mo- 
nilial infection in the weeks preceding his 
death. In all probability, throughout most of 
his adult life the microbes of Monilia were liv- 
ing quietly somewhere in his tissues. This was 
presumably the case whether or not by our rel- 
atively crude diagnostic methods it would have 
been possible to detect them there amid the wel- 
ter of other microbes for which he played the 
host. The point that concerns us is the fact that 
from this welter of other micro-organisms it 
was this particular one, Mondlia, that found the 
environmental conditions for arising and con- 
quering. In short: Why Monilia? 

Let us turn now from the bedside to the labo- 
ratory and regard other examples of infection. 
Some 7 or 8 years ago, as was correctly fashion- 
able at the time, we were engaged in our labo- 
ratory in studying the influence of cortisone 
and corticotropin on infections, notably experi- 
mental infections with tubercle bacilli. 

In one part of these studies, LeMaistre and 
Tompsett chose a model consisting of avian 
tubercle bacilli and the rat, in order to have an 
infection that was generally mild in char- 
acter (1). In figure 1 may be seen the type of 
caseating necrotic lesion observed in the lungs 
of the rats infected with avian tubercle bacilli 
and maintained on cortisone. The avian tu- 
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Reproduced with the permission of the Journal of Earperi- 
mental Medicine, reference 1. 


Figure 1. Lesions of the lung of a rat which 
received cortisone but was not inoculated 
with tubercle bacilli. 


bercle bacilli could be recovered by culture of 
these tissues. 

The initial inference was the natural one that 
a characteristically mild tuberculous infection 
had been enhanced to the point of fulminating 
caseonecrotic disease by the influence of the cor- 
tisone. On more careful study, however, it was 
revealed that the avian tubercle bacilli had 
nothing to do with these caseonecrotic lesions. 
Instead, it was found that the entire process 
was a disease known as pseudotuberculosis pro- 
duced by quite a different microbe, Corynebac- 
terium pseudotuberculosis muris. 

In the absence of cortisone, the members of 
the rat colony uniformly showed a high degree 
of natural resistance to the corynebacteria when 
attempts were made to infect them by various 
routes. For this and other reasons it seemed 
wholly improbable that the corynebacterial in- 
fection in the animals given cortisone repre- 
sented a cross-infection occurring after the 
start of the cortisone. Despite careful and de- 
tailed investigation, however, it was not possible 
to demonstrate that the rats were already har- 
boring the corynebacteria at the time they 
received the cortisone. 

In other words, by the use of. all available 
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diagnostic methods it was not possible to detect 
the presence of corynebacteria in the tissues of 
the rats. Yet the evidence was quite convinc- 
ing that the corynebacteria in fact were there; 
it was just not possible to demonstrate that they 
were there. Once the rats received cortisone, 
this infection—that could not be introduced ex- 
perimentally from the outside—exploded “from 
the inside,” so to speak, and formed a tissue- 
destroying and eventually fatal disease. 

The question arises as to whether it was the 
presence of the latent corynebacterial infection 
or the absence of the appropriate tissue environ- 
ment that created the host resistance against our 
attempts at experimental infection. In an) 
case, once the cortisone influence was estab- 
lished, it was the corynebacteria, and not any of 
the other microbial species residing in the rats, 
that were resurrected to the production of 
destructive disease. Once again we may well 
inquire: Why Corynebacterium? 

In this particular case we do have a little 
more of a lead from studies, some by LeMaistre 
and others and some by Gyorgy and by Zucker 
and their associates in the precortisone era 
(2,3). These studies have shown that certain 
specific dietary deficiencies can provide the ap- 
propriate environment for the resurrection of 
Corynebacterium in the tissues. In short, we 
have a glimpse here of the sort of specificity 
that we sense must be present in these microbial 
adaptations to their environment. 


Retreat Into Latency 


The two examples cited thus far have been 
concerned with one end of a phenomenon: the 
apparent resurrection of a microbial slumberer 
that is then able to surpass its fellow conipetitors 
so successfully that it finally overcomes its host. 
Let us turn now to what might be viewed as the 
other end of the phenomenon, namely, how 
a microbe that is surrounded by a tissue environ- 
ment wholly appropriate for its flowering as 
disease nevertheless assumes the latent state. 
How does the microbe that is living openly in 
the host “go underground?” Or, more pre- 
cisely, can either the microbe or the ideal tissue 
environment be artificially modified so that 
microbial latency is the outcome? 

An approach here that immediately comes to 


Vol. 74, No. 6, June 1959 


mind is to modify the tissue environment by 
infiltrating it with one or more antimicrobial 
drugs. For the past 15 years or so our group 
at Cornell has been attempting to do just this. 
And, I can say that we have found only one 
situation in which it has been possible regularly 
to make an infection vanish from the tissues. 

In all other situations with a variety of 
microbial species and a large number of anti- 
microbial drugs, the most that it has been pos- 
sible to do is to keep an infection suppressed 
at very low but detectable levels in the tissues. 
The one exception has to do with tubercle 
bacilli of human origin and a derivative of the 
nicotinamide series known as pyrazinamide. 

When tubercle bacilli subsisting in the tissues 
of the mouse are simultaneously exposed to 
pyrazinamide and another antituberculous drug 
for an appropriate period, all of the tubercle 
bacilli vanish from the tissues of the animals. 
By “vanish” is meant that the presence of 
tubercle bacilli in the animal tissues can no 
longer be demonstrated by the most elaborate 
techniques of microscopy, culture, or animal 
inoculation. The administration of pyrazin- 
amide alone will likewise cause the tubercle 
bacilli to vanish if they have just previously 
been exposed to isoniazid for an appropriate 
period. When the pyrazinamide is adminis- 
tered entirely alone, that is, without either prior 
or concomitant administration of another drug, 
the vanishing phenomenon does not occur, and 
the effects of pyrazinamide seem to be of the 
same type as those of other antituberculous 
drugs, notably isoniazid. In the last-named 
circumstances, the populations of tubercle 
bacilli in the animal tissues steadily fall during 
the early weeks of chemotherapy and then 
stabilize at a low census at which they persist 
throughout many months of continued chemo- 
therapy. These two phenomena, the vanish- 
ing of “drug-influenced” tubercle bacilli when 
exposed to pyrazinamide and the persistence of 
tubercle bacilli when exposed to isoniazid or to 
pyrazinamide alone, may be seen in figure 2, 
which depicts an experiment that has been re- 
peated many times (4). 

In actuality, the vanishing of the bacilli does 
not represent their complete elimination from 
the tissues of all the animals. When a 90-day 
period of pyrazinamide-isoniazid administra- 
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Influence of pyrazinamide and isoniazid used singly and together on populations of 











Figure 2. 
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Reproduced, with permission, from the Journal of Experimental Medicine 104: 767 (1956). 


‘ Infecting inoculum : 2.0 x 10° culturable units of tubercle bacilli. 


tion was followed by a 90-day treatment-free 
interval, the bacilli reappeared in approxi- 
mately one-third of the animals. In these ani- 
mals, therefore, a truly latent infection had 
been induced with spontaneous resurrection 
after a drug-free interval of 60 to 90 days. 
Whether the other animals that showed no 
microbial revival in the 90-day period of obser- 
vation also had latent infection cannot be 
stated, but we believe it to be the case. 

There are obvious parallels between this arti- 
ficially induced latent infection with tubercle 
bacilli and the latent monilial and corynebac- 
terial infections of the man and the rats. In 
all three cases there was a stage at which there 
is every reason to believe that the microbes were 
present in the tissues, yet not the slightest trace 
of their presence there could be detected. In 
all three cases the resurrection from the latent 
state did not occur until the tissue environment, 
the external environment of the microbe, had 
undergone some modification. With the co- 
rynebacterial infection of the rats, the change 
in the nature of the environment provided by 
the tissue represented some consequence of 
cortisone. 
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With the fatal monilial infection of the man, 
the nature of the environmental change in the 
tissues is not clear, but the various microbial 
species in natural competition with Monilia had 
been suppressed and cortisone had also been 
given. With the infection made latent arti- 
ficially, the usual environment provided for the 
tubercle bacilli by the tissues of the mouse was 
obviously perfectly suitable for the full expres- 
sion of the microbes. Consequently, for mi- 
crobial resurrection no tissue modification was 
necessary other than to free the environment of 
the pyrazinamide. 

The two examples of “naturally” occurring 
inapparent infection that have been chosen 
were simply those most readily at hand and 
represent the expression of the phenomenon by 
a fungus and by a bacterium. A familiar ex- 
ample of inapparent infection with a virus is 
provided by the commonplace happening of 
the breaking out of cold sores around the lips 
caused by resurrection of the virus of herpes 
simplex. In an infected person, this event will 
occur predictably when the environment pro- 
vided for the virus by the tissues has been mod- 
ified by such factors as fever, excessive sun- 
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light, digestive upsets, or menstruation. As 
techniques for tissue culture have been devel- 
oped it has become clear that the cells employed 
are not infrequently the site of an inapparent 
infection. Another case in point is the activa- 
tion of an inapparent viral infection of bac- 
teria, a bacteriophage, by appropriate change 
in the environment, with resultant destruction 
of the bacteria. Thus it is becoming increas- 
ingly recognized that inapparent infection is 
a broad biological phenomenon involving all 
sorts of microbes and every sort of host includ- 
ing man, lower animals, plants, and even the 
microbes themselves. 

In the present discussion no attempt will be 
made to cover this field throughout its entire 
breadth. Dubos has a recent publication on 
latent infection (5), and one of his associates, 
Dr. Harold Simon, has virtually completed a 
comprehensive review of the subject which is 
scheduled to appear as a monograph in the 
latter half of 1959. Consequently, in the follow- 
ing discussion, attention is limited to the phe- 
nomenon of inapparent infection as it applies to 
bacteria and fungi because here, with antimicro- 
bial drugs, it is possible to manipulate inap- 
parent infections and to draw certain relatively 
elementary inferences concerning their nature. 


The Dormant State 

Thus far, the discussion of inapparent in- 
fections has centered around Jatent infections. 
It seems to me that a latent infection can be 
regarded as an extreme form of microbial adap- 
tation. For, inapparent infection can exist and 
eventually give rise to serious disease without 
the microbes ever having assumed a truly latent 
form. In a sense, this is merely semantics, but 
I have found it helpful to follow the practice 
of subdividing infections into those which are 
latent and those which are dormant. 

The term “latent infection” is reserved for 
situations in which the presence of the microbes 
cannot be demonstrated by any method now 
available and the fact that infection is present 
can only be demonstrated in retrospect by the 
emergence of overt disease (usually as a re- 
lapse). 

A dormant infection is one in which the pres- 
ence of the microbes can be easily demonstrated 
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but they are not producing disease. In a dor- 
mant infection, the micro-organisms may be 
living openly as the so-called commensals in the 
respiratory or enteric flora or less obviously in 
the healed lesions of previous disease as in those 
of the tuberculin reactor and probably also the 
typhoid carrier. 

As we view things today, the emergence from 
inapparent infection to openly progressive dis- 
ease occurs far more frequently with dormant 
infections than it does with latent infections. 
This could change, however, and especially 
what could change are our techniques for 
detecting the presence of latent infections. 


The Antimicrobial Drug 


In attempting to analyze the phenomenon of 
microbial persistence it has seemed to me that 
there are five possibilities that merit considera- 
tion: 

The first two are the possibilities that drug 
resistance of the genotypic form or inadequate 
drug dosage might be responsible. These can 
be dismissed from further consideration by vir- 
tue of the fact that experiments designed to 
test these possibilities have shown that they do 
not apply. Likewise a third possibility that 
microbial persistence is a result of a failure of 
the delivery of the drug to the parasite because 
of impenetrable barriers by abscess walls, fibrin 
membranes, or areas of necrosis can also be dis- 
missed on the basis of appropriate experiments 
conducted both in our own laboratory and else- 
where. 

One aspect of this barrier question does de- 
serve special mention, however, and that is 
the effectiveness of intracellular residence as a 
sanctuary from drugs present in the intra- 
cellular fluid. 

We are accustomed to hear the statement 
that such and such an antimicrobial drug “does 
not penetrate the monocyte” or some other type 
of cell. It is not generally realized that the 
type of experiment cited is not usually de- 
signed to measure whether the drug is or is not 
transferred across the cell boundary. Instead 
what is actually shown in most such experi- 
ments is that a particular microbial species, 
when situated within a cell, is less susceptible 
to a particular drug introduced into the extra- 
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cellular environment than is the case when both 
the microbe and the drug are allowed to come 
together outside the cell. 

In short what one observes is that microbes 
within cells are less drug susceptible than mi- 
crobes outside cells; what one infers is that 
the drug was not transferred into the cell. 

In reality, in the few cases in which the 
actual transfer of a drug has been measured, 
such as in Eagle’s careful studies with iso- 
topically labeled penicillin at the National 
Institutes of Health (7), it is found that 
quite substantial quantities of drug are trans- 
ferred. Indeed, the quantities of penicillin 


transferred are more than sufficient to exert 
full effectiveness, so when the intracellular mi- 
crobes are not fully susceptible, and sometimes 
they are not, some other explanation must be 


found. 

From Eagle’s studies on penicillin transfer 
and from some observations on_ penicillin- 
staphylococcus-leucocyte systems by Tompsett 
(8), it does not appear that the persistence of 
a minority of the intracellular staphylococci 
is due to a failure in drug delivery. Instead, 
the persistence within the phagocyte seems to 
be merely a replica in miniature of microbial 
persistence in the body as a whole. 

The fourth possibility is that the environ- 
ment of the inflammatory lesion exerts an an- 
tagonistic influence on the activity of the 
antimicrobial drug. 

Although in the past I have done as much as 
anyone to promulgate this concept, I no longer 
believe it will stand up to critical scrutiny (9). 
It is easy to show that environmental changes 
result in changes in drug effectiveness. This 
is particularly striking in the fact that the same 
microbial species situated in the different or- 
gans of the same animal show widely different 
susceptibility to the same drug. For example, 
tubercle bacilli in the lung of the mouse are far 
more susceptible to isoniazid than tubercle 
bacilli in the spleen. Moreover, tubercle bacilli 
in the spleen are far less susceptible to strepto- 
mycin than the staphylococci in the spleen of 
the same animal species. 

When tested in conventional circumstances 
in vitro, tubercle bacilli are quite unaffected by 
pyrazinamide. When the environment of the 
bacilli is altered, however, either by making it 
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more acidic or by situating the bacilli within 
monocytes, tubercle bacilli of human (but not 
bovine) origin become highly susceptible to 
pyrazinamide. A recent report by Williamson 
(10) shows that a change from an anaerobic 
to an aerobic environment doubles the effective- 
ness of dihydrostreptomycin on E&'scherichia 
coli over a wide range of pH. By contrast, 
with Aerobacter aerogenes, the enhanced drug 
activity in the aerobic environment occurs only 
at pH 7 or above. Since in both sets of cir- 
cumstances the drug is the same, the effect of 
the environmental change on drug influence 
must be something directly related to the para- 
site and not a direct environmental antagonism 
of the drug. 

Thus a number of examples exist wherein a 
change in environment has been accompanied 
by a change in drug effectiveness. In each case, 
however, the result could equally well have rep- 
resented an influence of the environment on the 
parasite. Some of the examples of environ- 
mental influence, moreover, represent influences 
that could only have been exerted on the para- 
site. In view of these considerations together 
with the fact that a large excess of drug should 
usually be present in the lesion, it appears that 
environmental antagonisms of drug activity 
may well occur, but that seldom, if ever, should 
it attain a magnitude that would provide a 
satisfactory explanation for the phenomenon 
of microbial persistence. 


The State of Drug Indifference 


The fifth possibility is the one that in my 
opinion fits the evidence. In brief, the concept 
is that microbial persistence is the result of the 
ability of microbial populations to assume a 
state in which they are neither permanently 
incapacitated by a drug nor do they multiply 
freely in its presence as do the genetically drug- 
resistant microbes. 

I have designated this state, which can be 
demonstrated in vitro and in vivo, as “drug 
indifference.” 

The concept of drug indifference does not 
imply marked suppression of all metabolic 
functions of a microbe but merely those related 
to a particular drug. The metabolic functions 
do not necessarily continue throughout the life 
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of the microbe but might have to do exclusively 
with activities of its early youth, for example, 
cell-wall synthesis. In such a case, the new- 
born microbe might resemble a protoplast with 
its capacity to carry on metabolic functions in- 
cluding limited cell division but without the 
capacity to multiply freely (6, 22). 

It is believed that the assumption of this state 
of drug indifference is induced or favored by 
the influence of the environment on the microbe. 
Included in these environmental influences are 
other antimicrobial drugs and intermicrobial 
relationships as well as the influences of the 
cellular and humoral defense reactions of the 
host and the reactions of inflammation. An 
environmental change of a particular sort may 
make the same parasite display widely different 
behavior to different drugs or may make dif- 
ferent parasites display less than their maximal 
susceptibility to the same drug. For these 
reasons it is believed that it is the adaptive 
plasticity of the microbe that is the important 
factor in the influence of environment on drug 
effectiveness and not a chemical or physical 
antagonism exerted directly by the environ- 
ment on the drug. 

Expressed differently, pus does not neutralize 
drug activity, but in adapting to a necrotic en- 
vironment a microbe may become less sus- 
ceptible toa drug. Although instances of drug 
enhancement from environmental adaptation 
of the microbes do occur, thus far they have 
not been observed to lead to total eradication 
of a microbial population. Consequently, the 
net overall effect of the various environmental 
influences on drug effectiveness is in the direc- 
tion of providing situations that favor micro- 
bial persistence. 

Presumably this state, or these states, of drug 
indifference closely resemble, perhaps are identi- 
cal to, the microbial states associated with latent 
or with dormant infections. Thus in concept, 
if not in actuality, microbial persistence may be 
regarded as merely the induction of the latent 
or the dormant microbial state by drugs. 


The Parasite’s Morphological Changes 


Consideration of the phenomenon of mi- 
crobes in the latent or in the dormant state 
naturally gives rise to speculation on the pos- 
sible nature of such states. This is particu- 
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larly the case with the latent state because the 
question immediately arises as to the form that 
could be assumed by the tubercle bacilli or the 
corynebacteria so that they might be able to 
exist in the tissues without our being able to 
find them. 

In the first place, it must be recognized that 
our methods for microbial detection are so rela- 
tively crude that the microbes need not change 
their form in order to “vanish” completely. 
All that would be necessary would be for the 
microbes to lose the ability to grow on our 
artificial culture media. A population of 
tubercle bacilli, for example, must be quite large 
before it is readily detectable by direct micros- 
copy so that if it had lost its ability to adapt 
to artificial media, it would be undetectable. 

In recent years the concept that microbes 
might possibly exist in more than one form has 
become respectable, almost fashionable. More- 
over, with full realization that our inability 
to detect microbes during latency may simply 
reflect the crudity of our diagnostic methods, 
there remain, nevertheless, certain features of 
latency that suggest a major change in the 
form of the microbe. 

The principal feature has to do with the 
time sequences involved in the pyrazinamide- 
induced latent tuberculous infection. For the 
uniform induction of latency, a total period of 
12 weeks of chemotherapy was required. The 
pyrazinamide and companion drug could be 
administered together for the entire 12-week 
period or 4 weeks of treatment with isoniazid 
followed by 8 weeks of pyrazinamide could also 
suffice. But variations of these time-dose rela- 
tionships, keeping the 12-week period constant, 
would not suffice. For example, merely re- 
versing the order in which the two drugs were 
given in the sequential experiments or reducing 
the initial isoniazid therapy to 2 weeks instead 
of 4 weeks would result in a failure to induce 
latency. Obviously, a number of inferences are 
possible from these observations, but the rela- 
tive precision of the time-dose requirements 
suggests the operation of some process that 
requires considerable time. 

The resurrection of the tubercle bacilli from 
the latent state likewise required a considerable 
period. It must be remembered moreover, that 
the tissue environment in which the resurrec- 
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tion occurs is presumably quite favorable for 
the proliferation of the tubercle bacilli, Yet in 
the animals in which the bacilli reappear after 
a 90-day treatment-free interval, it has not been 
possible to demonstrate their presence at the 
30-day or the 60-day observation point. Even 
when sufficient cortisone is given to evoke other 
microbes during the first 30 days after therapy, 
no resurgence of the tubercle bacilli has been 
demonstrated. 

This appreciable delay in the reappearance of 
the tubercle bacilli in an apparently favorable 
environment and our inability as yet to hasten 
the process by artificial “stresses” suggest that 
a significant modification of the parasite was 
necessary before resurrection could occur. In 
other words, the time relations suggest that the 
microbial adaptation represented by the latent 
state of tubercle bacilli is not something that 
is rapidly responsive to transient fluctuations 
in the status of the host defenses. By contrast, 
resurrection of tubercle bacilli from the dor- 
mant state can occur with rapidity. The speed 
with which resurrection from the latent state 
(as contrasted with awakening from the dor- 
mant state) oecurs might vary considerably 
among the microbial species and might likewise 
depend, to some extent, on the rapidity with 
which the appropriate environmental altera- 
tions could be accomplished. 

What could be the nature of a morphological 
change that might accompany the physiological 
state of latency? Certain studies of this gen- 
eral subject of the existence of other forms of 
well-known microbes have employed anti- 
microbial drugs, notably penicillin, to induce 
the novel microbial forms. This was the case 
with the minute colonial forms of staphylo- 
cocci, the so-called dwarf forms, and more re- 
cently with the studies of L-forms and bacterial 
protoplasts. 

When the outer, rigid wall of a bacterial cell 
is removed under appropriate conditions (or 
its synthesis prevented), the bacterial cyto- 
plasm and its cytoplastic membrane may con- 
tinue to exist. This surviving unit is known 
as the protoplast. The protoplast can carry 
on many, perhaps all, of the metabolic func- 
tions of the original cell except cell-wall 
synthesis. 

It is the process of cell-wall synthesis that 
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appears to represent the site of action of peni- 
cillin and the protoplasts of penicillin-suscep- 
tible microbes are unaffected by penicillin. The 
protoplasts also appear to possess the capacity 
to multiply but to what extent such newborn 
protoplasts can survive is not yet established. 
These minute “peeled grapes,” so-to-speak, 
are quite fragile and are especially susceptible 
to oxygen and to changes in the osmolarity of 
the environment. 

There is some reason to beliove that all pro- 
toplasts from the same microbial species are 
not alike. Consequently, Weibull, who is one 
of the outstanding investigators in this field, 
believes it is valuable to distinguish between 
true protoplasts in which no trace of the outer 
cell wall remains, and “protoplasts” or pro- 
toplast-like structures to which some fragment 
of a cell wall may remain (7/7). Weibull re- 
gards true protoplast formation as being some- 
thing that has been clearly demonstrated for 
only a few microbial species and the protoplast- 
like phenomenon as being something more 
common. 

In any case, the literature today contains a 
number of reports of observed “protoplast” 
formation among such micro-organisms as 
staphylococci, tubercle bacilli, enterococci, and 
many others. Moreover, a number of workers 
have come to regard the process of protoplast 
formation as being identical with what happens 
in the first stage of the formation of the L-form 
from the normal vegetative form of certain 
bacteria. 

Despite their fragility, protoplasts can sur- 
vive in vitro with appropriate manipulations 
of the environment. Moreover, if L-forms are 
protoplasts or protoplast-like structures, they 
would represent one form that survives in vitro 
where indeed the osmotic homeostasis might 
be expected to be more protective. 

Wittler and associates in Washington have 
shown that the L-form of corynebacteria can 
be converted to the familiar vegetative form in 
HeLa cells by appropriate changes in the en- 
vironment of the host cells (72). Wittler has 
also shown the same phenomenon for //aemo- 
philus pertussis in mouse tissues (13). 

Thus there is accumulating quite a respecta- 
ble body of evidence to the effect that many 
microbial species are capable of responding to 
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environmental change by assuming quite a 
different form and that this may occur within 
the animal body. It is of interest that the 
corynebacteria and mycobacteria involved in 
the two latent infections I have been using 
as illustrations are included in the list of or- 
ganisms that can assume a protoplast-like form. 
Moreover, it is especially relevant to the pres- 
ent discussion to note that for some microbial 
species protoplast formation can be regularly 
induced by appropriate exposure to penicillin. 
The protoplasts so induced are not destroyed by 
penicillin, and when the penicillin is removed 
from the environment the protoplasts revert to 
the vegetative (and penicillin-susceptible) form 
of the microbe. 

Obviously, it would be intriguing to attempt 
to study the pyrazinamide-tubercle bacillus re- 
lationship from the standpoint of protoplast 
formation especially in view of the long period 
necessary for microbial resurrection in the 
tissues. 

As mentioned previously, however, we must 
keep constantly in mind the fact that our de- 


tection techniques for the customary forms of 


bacteria are so relatively crude that noncultur- 
able but morphologically typical microbes could 
survive undetected in the tissues. 

It might well be questioned whether there is 
any value in attempting to divide inapparent 
infections into those which are dormant and 
those which are latent on so artificial a basis 
as the ability or inability to detect the infective 
agent at a particular point in time. As long 
as this contrivance does not make us prisoners 
of our thinking, I believe it serves a useful pur- 
pose at this time when our knowledge is so ele- 
mentary. For, the distinction keeps open the 
prospect that in a latent infection the microbe 
may be structurally and functionally in a state 
quite different from the microbe of overt dis- 
ease or the carrier state. Along with this goes 
the corollary possibility that in the phenome- 
non of resurrection from latency to overt dis- 
ease, the activation of complicated mechanisms 
within the parasite may be as essential as the 
appropriate changes in the environment pro- 
vided by the host. By contrast, with a dormant 
infection all that may be necessary is a lapse 
in host defenses for the infection to become 
disease. 


Vol. 74, No. 6, June 1959 


Microbial Persistence 

Let us return now to consideration of experi- 
mentally induced latent and dormant infections 
in laboratory animals. As you will recall it 
was emphasized that the vanishing of the drug- 
influenced tubercle bacilli when they were sub- 
sequently or concurrently exposed to pyrazin- 
amide in the tissues represented the only in- 
stance in our experience in which a microbe 
became truly latent as a consequence of chemo- 
therapy. This experience includes studies with 
staphylococci, streptococci, AJebsiella, and Bru- 
cella as well as tubercle bacilli, and it includes 
all of the available antimicrobial drugs. In 
the case of tubercle bacilli alone, some 13 drugs 
with demonstrable antituberculous activity 
have been studied when administered singly 
and in various multiple drug regimens. With 
two compounds, a thioamide of nicotinic acid 
and streptovaricin, results approaching those of 
the pyrazinamide phenomenon were noted, but 
true latency could never be produced with uni- 
formity throughout all the animals studied. 

Obviously, tubercle bacilli possess the equip- 
ment to assume the latent state, but the process 
apparently has to be invoked in some highly 
specific way. Some notion of the degree of 
specificity that must be involved may be seen 
from the fact that this capacity of human tu- 
bercle bacilli to respond to pyrazinamide by 
assuming latency is not shared by the very 
closely related tubercle bacilli of bovine origin. 
At least one other microbe, 7’reponema palli- 
dum, probably possesses the capacity to assume 
the latent state both in rabbits and man as a re- 
sult of drug exposure. This point cannot be 
established with certainty, however, because of 
our lack of culture techniques whereby the 
tissues could be subjected to reasonably search- 
ing scrutiny to show the nondetectability of the 
treponemas during a latent state. 

In contrast with the rarity of drug-induced 
latent infections, the production of dormant in- 
fections occurs regularly with all microbes 
studied when exposed in the tissues to an ap- 
propriate antimicrobial drug. Indeed in the 
experiments with latent tuberculous infections, 
dormant infections were produced in the groups 
of animals that received isoniazid or pyrazina- 
mide as single drug therapy (fig. 2). In each 
case, the populations of tubercle bacilli fell 
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sharply after the start of drug therapy but then 
stabilized at a low census at which they re- 
mained throughout the many weeks of con- 
tinued therapy. 

As mentioned previously, this survival of the 
microbes in the tissues at a constant low census 
despite appropriate drug therapy can be shown 
for a number of microbial species and all 
available antimicrobial drugs. Indeed this 
phenomenon, which I like to designate micro- 
bial persistence, represents a biological prop- 
erty of very broad but perhaps not unlimited 
generality. In the treatment of infections in 
humans, the existence of the phenomenon of 
microbial persistence need not necessarily lead 
to therapeutic failure but most failures that oc- 
cur stem from it. Moreover, in addition to pro- 
viding the basis for post-treatment relapse, 
microbial persistence is obviously responsible 
for the post-treatment carrier state. In short, 
it is this phenomenon which is responsible for 
our inability to eradicate an infection uni- 
formly from a group of patients or from a com- 
munity by the use of drugs. 

Our group at Cornell has been specially pre- 
occupied with this phenomenon of microbial 
persistence ever since early 1946. An extensive 


review of these studies has been published re- 


cently (6). Accordingly, I shall attempt to 
present the subject only in sufficient outline to 
provide a proper basis for a subsequent con- 
sideration of latent and dormant. infections. 
In so doing it will be necessary to employ bold 
assertions at certain points without bringing 
forward the experimental evidence that has 
seemed to me to be convincing. This evidence 
is offered in the published presentation. 

In this brief consideration of microbial per- 
sistence, we start from the demonstration both 
in patients and in laboratory animals that mi- 
crobes that are drug susceptible in the orthodox 
sense are nevertheless able to survive in the tis- 
sues despite the prolonged administration of 
the appropriate antimicrobial therapy. The 
horizontal trend lines of the census of microbes 
during therapy seen in figure 2 are merely one 
graphic representation of this point. Indeed, 
about the only situations in which antimicro- 
bial therapy can be totally eradicative in hu- 
mans are with the relatively fragile Ve7sseria 
and possibly also with dysentery bacilli. 
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The close resemblance of the microbial states 
of drug indifference to those of the naturally 
occurring latent and dormant infections may be 
seen in the phenomenon of drug-resistant “per- 
sisters.” It is quite clear that the general phe- 
nomenon of microbial persistence is not a result 
of the presence or emergence of genotypically 
drug-resistant microbes. Indeed with the ex- 
perimental model employed in figure 2, when a 
microbial population is resistant to a particular 
drug the census in the tissues does not fall on 
administration of the drug. Moreover, when 
the population is drug susceptible at the be- 
ginning but is transformed in the course of 
therapy to one that is drug resistant, the drug- 
induced downward trend of the census is re- 
versed and the microbes proliferate freely in 
spite of the continued administration of the 
drug. But sometimes this microbial resurgence 
does not occur. Instead the population that 
has been markedly reduced by drug therapy 
(and is now predominantly drug resistant) 
simply remains at the low census throughout 
long periods of continued drug therapy. In 
short, the drug-resistant microbes behave like 
drug-susceptible persisters. 

Unfortunately, it has not been possible to 
conduct the obvious experiments on the fate 
of these drug-resistant persisters in the period 
after the antimicrobial therapy has been dis- 
continued. It is possible, however, that the 
situation here may resemble the paradoxical 
situation discussed below in connection with 
chemoprophylaxis in which a microbial popu- 
lation that is drug indifferent is nevertheless 
under the continued influence of the drug. 
What can be said at this point about the resist- 
ant persisters, however, is that microbial popu- 
lations (including the drug-resistant cells) 
obviously can become dormant or latent within 
an animal body by processes not necessarily 
dependent on antimicrobial therapy. 

The possible morphological changes in the 
microbe to go along with the altered metabolic 
states have been considered in terms of latent 
rather than dormant infections. The latent 
state appears to represent a more extreme form 
of microbial adaptation than the dormant state, 
and hence it is to the latent state that atten- 
tion is understandably directed. Obviously, it 
vannot be stated at this time whether the mi- 
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crobes in a dormant infection have the capacity 
to assume different morphological states. In 
contrast with a latent infection, however, there 
is in a dormant infection no delay or difficulty 
in cultivating the microbes in their orthodox 
form. 

Before leaving this question of possible mor- 
phological changes in the parasite in the tissues, 
I should like to make a brief comment on the 
matter of the role of the host in maintaining 
an infection in the dormant or the latent state. 
Presumably, the host plays an important role 
here both through the known host mechanisms 
of defense, by similar mechanisms as yet un- 
revealed, and by not providing certain types of 
environment such as those produced in the tis- 
sues during starvation or in the cortisone- 
treated animal. What I would like to point 
out, however, is that in quite properly focusing 
our attention on the host in the host-parasite 
reaction we have tended to regard the parasite 
as something that is passive and relatively con- 
stant in nature whether it is actively producing 
disease or living quietly in the tissues. In so 
doing we have tended to regard the difference 
between the latent and the active stages of an 
infection as depending almost entirely on the 
momentary status of the host defenses and have 
been neglecting the wide range of individual ex- 
pression possessed by the parasite. It seems 
quite likely that evocation of an infection from 
the latent state might require some rather sub- 
stantial adaptive changes by the parasite and 
not merely a failure of some defense mecha- 
nisms of the host. The difference between a 
dormant infection such as an arrested tuber- 
culous lesion in the lung and a latent infection 
such as syphilis might hinge on this very point: 
that for resurrection to disease, the latter would 
require changes in the microbe itself. 


Point of Drug Susceptibility 

While considering the role of the host in 
maintaining an infection in the dormant or 
latent state it is also appropriate to consider 
to what extent antimicrobial therapy can exert 
an influence in this respect. The question 
might be phrased by inquiring whether mi- 
crobes that are not actively producing disease 
are likely to be drug susceptible. A fair amount 
of information is available on this point. The 
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information is derived both froin laboratory 
studies and from five clinical situations in which 
it has been possible to observe the effects of drug 
therapy administered in the early hours after 
the moment of infection. In all five clinical 
examples (syphilis, malaria, scrub typhus, 
tuberculosis, Q fever), the antimicrobial ther- 
apy was not eradicative, but simply held the 
situation frozen, so-to-speak, for as long as its 
administration was continued. 

The observations on these various diseases 
suggest that there exists a stage to which the 
host-parasite reaction must mature before the 
infection is fully drug susceptible as measured 
by post-treatment relapse (9). In the Tigertt- 
Benenson studies of Q fever it was shown that 
this particular stage of maturity is not neces- 
sarily so old as the stage of evolution to the full 
clinical illness (74). When the treatment was 
started before this stage, however, it was clearly 
ineffective and served only to produce a slight 
prolongation of the incubation period of the 
clinical illness. 

From these five clinical examples (6-9) and 
especially the two that were conducted experi- 
mentally by Smadel and Woodward and their 
associates (75) and by Tigertt and Benenson, 
it is clear that the phenomenon of drug indiffer- 
ence or microbial persistence can be present 
from the very beginning of an infection. Even 
at the earliest stages of an infection when the 
untreated microbial population is presumably 
at its lowest census, the introduction of anti- 
microbial therapy is by no means totally eradi- 
cative. In these circumstances, moreover, it is 
important to note that microbial persistence can 
occur without evoking the host-immune re- 
sponse characteristic of that particular infec- 
tion. As a practical matter it makes no real 
difference whether certain microbes in an infect- 
ing population are drug indifferent at the time 
of implantation or whether the whole process 
of conversion to drug indifference occurs after 
infection has been accomplished and drug ther- 
apy started. In either case drug indifference 
can be present in the early moments of infection, 
and this fact is obviously of crucial importance 
with respect to chemoprophylaxis. 

Many factors are presumably involved in the 
successful transmission of one or more microbes 
from one host to another, and the actual physi- 
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cal transfer of an infecting population to a new 
host is not necessarily followed by their suc- 
cessful maintenance there. The presence of a 
prophylactically administered drug in _ the 
fluids of the new host might well make the dif- 
ference between the success or the failure of the 
implanted microbes to survive. What must be 
recognized, however, is that even if an anti- 
microbial drug is present in the tissue fluids at 
the time of the initial microbial seeding there 
is no reason to doubt that some of the microbes 
may survive as persisters. Consequently, the 
possibility seems highly likely that chemo- 
prophylaxis—to the extent that it is employed 
to try to prevent actual infection—will only be 
uniformly successful with the very few highly 
fragile microbes, such as gonococci, meningo- 
cocci, or dysentery bacilli, that appear to have 
little capacity to survive as persisters. 

Although the premature drug therapy was 
ultimately unsuccessful in the five examples 
cited, it was clear that the infections were sup- 
pressed as long as the antimicrobial therapy 
was continued. This implies that the microbial 
populations were both drug indifferent and 
drug influenced at the same time. Presumably, 
what happens in this apparently paradoxical 
situation is that a significant proportion of the 
microbial population is in fact drug indifferent 
and remains so. But as the tissue environment 
contains antimicrobial drug, whenever individ- 
ual microbes revert from drug indifference to 
a state of drug susceptibility or new cells are 
born into this state they are promptly inhibited 
by the drug. As a result the population as a 
whole is kept constantly suppressed, a condi- 
tion I like to describe as being in a state of 
physiological imprisonment. 

In the clinical instances cited, the physiologi- 
cally imprisoned microbes were able to resurge 
to the point of producing clinical illness once 
the antimicrobial drug was removed from the 
tissue environment. It is conceivable that if the 
physiological imprisonment were maintained 
for a sufficiently long period, the microbial pop- 
ulations might die off completely in some cases 
and in others assume a latent or dormant state 
that would continue even in the absence of drug. 
Presumably something akin to the last-named 
possibility occurs in the puzzling case of drug- 
resistant persisters. 
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It would hardly be proper, in a discussion 
of inapparent infection, to fail to note the possi- 
bility that latent or dormant infections, either 
natural or drug associated, are capable of dam- 
aging the tissues by their continued presence 
there. This is the sort of speculative exercise 
that can rapidly get out of hand. Nevertheless, 
it seems appropriate to mention a few diseases, 
associated with microbial infection, in which 
demonstration of the indicted microbe in the 
tissues in its recognizable form has either never 
been accomplished or has been accomplished 
only rarely. The two principal diseases in this 
category are syphilis and rheumatic fever. 
Sarcoidosis might possibly represent a third 
example, but the indirect association of these 
lesions with tubercle bacilli is considerably less 
definite than the indirect association of rheu- 
matic carditis with streptococci or tabes dor- 
salis with 7’. pallidum. 

The fact that tabes dorsalis is caused by 7’. 
pallidum is generally accepted, yet the presence 
of the spirochete in the lesions has never been 
convincingly demonstrated. To some extent 
this situation is not comparable with that of 
other infections because no method exists 
whereby 7’. pallidum can be cultured. Never- 
theless, 7’. pallidum can be demonstrated by 
microscopy of stained tissue in certain other 
lesions of syphilis, notably parenchymal] disease 
of the brain and in the lungs and liver of 
syphilitic newborn. In the pre-penicillin era, 
the lesions of tabes dorsalis were generally con- 
sidered to represent the sterile end result of a 
previous involvement with 7. pallidum. It 
same as a considerable surprise, therefore, to 
note clinical improvement in the so-called 
“lightning pains” of tabes dorsalis when afflicted 
patients were treated with penicillin. To be 
sure, evaluation of improvement in “lightning 
pains” is notoriously difficult, but long-expe- 
rienced clinicians were convinced that penicillin 
influenced them. Thus an antimicrobial drug 
appears to exert its influence in lesions that 
hitherto were not considered to contain mi- 
crobes. As noted above, however, the possibil- 
ity remains that the lesions of tabes dorsalis 
represent an active syphilitic process, and it is 
merely our inability to cultivate 7’. pallidum 
that makes the situation seem at all unusual. 

The lesions of rheumatic carditis are not gen- 
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erally believed to represent a direct tissue re- 
action to the presence of streptococci but some 
type of unusual host reaction to previous strep- 
tococcal infection elsewhere in the body. More- 
over, On microscopic examination of the lesions 
of an acute rheumatic carditis, streptococci are 
not to be seen. Nevertheless, reports recur of 
the successful cultivation of streptococci from 
the acute lesions of acute rheumatic carditis in 
patients who have died during the acute stage 
of the disease (/6-19). These reports have 
been made by knowledgeable people who have 
presented their findings with great diffidence. 
In today’s climate of opinion, however, the gen- 
eral tendency with respect to the observations 
has simply been to look the other way. In 
experiments in rabbits, however, Denny and 
Thomas group A strep- 
tococei could persist in the tissues for many 


have shown. that 


weeks and could then be evoked to the stage 
of bacteremia by the administration of corti- 
sone (20). Whether, prior to evocation, they 
were dealing with a dormant or truly latent 
infection cannot be stated because the experi- 
ments were not designed for the specific study 
at this point. 

Thus, with all due respect to the many more 
widespread beliefs concerning the relationships 
of 7. pallidum to tabes dorsalis and streptococei 
to rheumatic fever, the possibility that these 
microbes in dormant or latent form are actu- 
ally present in the respective lesions cannot be 


excluded. 


Our Contemporary Challenge 


What is the magnitude of the problem we 
face today with respect to this resurrection of 
infections from the inapparent state to the state 
It is quite clear that 
the problem is a formidable one and by iis very 


of progressive disease ? 


nature is bound to become even more so in the 
future. Indeed, it is not always appreciated 
that in the economically developed countries 
today it is these endogenous infections that 
constitute virtually the entire load of illness 
caused by all forms of microbial disease except 
those caused by viruses. In short, on an indi- 
vidual basis today, but on one that is bound 
to steadily widen, man is beginning to succumb 
to his own microbes. 
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All that is necessary to see this is to enter 
an adult ward of a general hospital any morn- 
ing and inquire what problems are present that 
day with respect to infection. This is an ex- 
perience that I happen to have every 6 weeks 
as part of our teaching program, and it is most 
illuminating. Certain points immediately be- 
come evident. First, a surprisingly important 
portion of the’ disease load on a general hos- 
pital ward on any one day is still caused by 
microbial infection. Second, no one microbial 
species or genus is particularly involved but 
rather the disease load is caused by a relatively 
wide assortment of microbes. Third, despite 
the heterogenicity, these disease-producing 
microbes have one outstanding characteristic in 
common: they all form what is customarily 
regarded as the normal microbial flora of man. 

Thus the microbes causing the greater por- 
tion of our morbidity in hospitalized patients 
today are the familiar microbial species that 
through the years we have grown xccustomed 
to regard without fear. On any one day the 
disease assortment will include infections pro- 
duced by EK, coli, A derogenes, Proteus. Ps uU- 
domonas, nonhemolytic streptococel, and Jfo- 
nilia. Two other microbes, staphylococci and 
tubercle bacilli, likewise deserve inclusion on 
the ground that although they are capable of 
producing disease they commonly inhabit our 
bodies without doing so. Approximately one- 
half of any group of adults are carriers of po- 
tentially pathogenic staphylococci. With tu- 
berele bacilli the situation depends on one’s age. 
It is estimated that 40 percent of the population 
of the United States over the age of 30 are 
harboring living tubercle bacilli so that in ef- 
fect both tubercle bacilli and staphylococci can 
be considered to be part of man’s normal mi- 
crobial flora. 

All of these microbes have the capacity to 
survive for long periods in man without caus- 
ing either benefit or harm insofar as can be de- 
tected by today’s methods. But when man’s in- 
ternal environment is suitably altered, as is so 
often the case today, all of these microbes have 
the capacity to arise and produce serious illness. 

The ways whereby man’s internal environ- 
ment is subject to alteration today are familiar 
to us all and represent the unsought portion 
of the consequences of our great therapeutic 
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advances. In ever-enlarging measure these ad- 
vances are making it possible for us to permit 
the survival of the socially desirable but bio- 
logically unfit: This sociobiological force is 
not limited in its impact to infancy and child- 
hood but is operative to a considerable extent 
at all ages of life. As a consequence there are 
many more of us who consider ourselves to be 
in “good health” but who have some defect 
with respect to our ability to make our own 
adaptation to the microbes around us. The de- 
fect may be in our structure or in our experi- 
ence. 

Even those of us who were structurally sound 
to begin with and who have not been overly 
protected against life’s microbial experiences 
may rapidly lose our veteran status if we have 
to give up certain of our tissues to the sur- 
geons or of necessity must be saturated with 
certain hormones. When man’s internal en- 
vironment was modified by politically induced 
states of extreme deprivation, such as in a Nazi 
concentration camp, the disease produced was 
largely microbial and was caused by the more 
prominent of the microbes that inhabit man 
(21). When crudely comparable states of de- 
privation are produced today by long- 
continued corticosteroid administration, the re- 
sults are the same. And, if we accompany the 
tissue deprivation by a drug-induced suppres- 
sion of the more prominent microbes, we get 
disease by the less prominent microbes such as 
Monilia. 

We have been relatively slow in recognizing 
the importance of this problem of endogenous 
infection today. One part of it we seem to have 
almost suddenly discovered, namely, the hos- 
pital infections due to staphylococci. But we 
are slow in recognizing that important as 
staphylococci are—and I have no desire to min- 
imize their importance—they represent, never- 
theless, only a part of what is a considerably 
larger contemporary problem. Indeed, in terms 
of serious or fatal microbial disease in our adult 
hospital services, the intestinal bacilli and the 
fungi are usually even greater offenders than 
staphylococci. We are also too prompt to at- 
tribute successful microbial survival in this 
drug-ridden world to the phenomenon of geno- 
typic drug resistance. It is not so much that 
drug-resistant staphylococci or the drug-resist- 
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ant members of other microbial genera are not 
important today as it is that they represent only 
one of the many ways whereby microbes can 
successfully adapt to the changes around them. 
The serious illness and death due to microbial 
disease today are not chiefly a result of once- 
susceptible microbes that have now become drug 
resistant. Instead, to an increasing extent, 
these diseases are being caused by microbes that 
never were susceptible to our drugs but hitherto 
have managed to persist in an inconspicuous 
fashion in our tissues. 

As we have seen, not only does man lack the 
power to create life but his ability to destroy it, 
at least at the microbial level, is sharply limited. 
To the extent that this means that microbial 
adaptability will continue to blunt our attempts 
at therapy and prophylaxis, the situation might 
be regarded as being somewhat gloomy. But to 
the extent that what holds for the microbes 
holds for us as well, any restriction on man’s 
ability to exterminate life has its good side too. 
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Antibiotic Use for Preserving Fish 


The use of an antibiotic to aid in keeping fresh-caught fish in sound 
condition was authorized for the first time by the Food and Drug 
Administration in an order, effective April 21, 1959, which sets a safe 
limit on the amount that may remain on such food without harm to 
the consumer. 

The order allows commercial fishermen to use the antibiotic, chlor- 
tetracycline, on fresh-caught whole, headed, and gutted fish, shucked 
scallops, and unpeeled shrimp. Its use is not permitted on processed 
seafood products, including fish cuts, steaks, and fillets, peeled shrimp, 
and shucked oysters. Chlortetracycline has been used on poultry since 
1955 and extensive data on its safety are available. 

The maximum amount that may remain on the seafood has been 
fixed at 5 parts per million. This quantity will not always be removed 
in cooking, but the agency has determined that it may be consumed 
without harm even by persons sensitive to antibiotics. ‘Treated sea- 
food products must be labeled to show that they contain the antibiotic 
and that it has a preservative effect. 
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Computers and Bicycles 


Malaria surveillance field teams in Thailand ex- 
pect to protect 5 million people each month in house- 
to-house visits. For this full-scale program, a report 
form for rapid analysis by electronic computers has 
been developed. 

Village surveillance records are summarized for 
each canton, an administrative grouping of about 
10 villages. The canton surveillance summary re- 
ports, about 1.000 a month, require analysis for 
location, population, control operations, workload, 
fever cases, treatment, and malaria by age groups. 

A report from the northern region explained that 
the first cycle of the program will probably take 4 
months to complete, because time is needed to im- 
prove the procedure and many employees are new 
to the work. Also the shortage of bicycles has 
meant that men must travel on foot over trails be- 
tween scattered villages that cannot be reached by 
jeep. However, Thai officers and men treat the 
program as a personal challenge and are working 
enthusiastically to see it through. 

—J. Mites Butter, Ph.D., malaria eradication ad- 
viser, Chiengmai, U.S. Operations Mission, 


Thailand. 


The Pitha Turned Red 


By the time we reached Tarabou, a village near 
Dacca, East Pakistan, to inv estigate a report of sud- 
den fatal illnesses, 6 children had died and 8 other 
people had been ill. A 20-year-old woman had the 
same symptoms as the younger victims, cyanosis, 
restlessness, abdominal pain, and signs of circulatory 
collapse. We learned that the children, whose ages 
ranged from 1 to 6 years, had died within half an 
hour after they became ill. The others had re- 
covered in 3 to 5 hours and had no apparent residual 
effects. A chemical poison seemed to be the most 
likely cause of the illnesses. 

The detailed food histories showed that rice and 
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water were the only items consumed by all the 
The rice had been 


boiled and nothing had been added to it. We sus- 


people who were affected. 


pected the water which came from the river, and 
checked the alum used to clarify it. 
covered that the last family we interviewed drew 


Then we dis- 


water from a nearby pond and did not use alum. 

Meanwhile a sanitarian, questioning the families 
independently, found that some of those who became 
ill had eaten a rice cake called pitha. We ques- 
tioned all the families again; everyone who became 
ill had eaten pitha. 

Analysis of the rice cake showed the salt ingredi- 
ent contained sodium nitrite. We learned later 
that the woman who made the cake had asked a bus 
driver to get salt for her. He had a package of salt 
in the bus and handed it to her. She remembered, 
as she prepared pitha that day, that the rice cake 
turned red. 


—MonamMMepd Faunimuppin, M.D., director of 
public health, East Pakistan, and GLENN S. Usuer, 
M.D., special assistant for medical activities, 
Communicable Disease Center, Public Health 
Service. and co-leader, epidemic aid team to East 
Pakistan, May-July 1958. 


Rural Occupational Medicine 


Occupational medicine and rural hygiene are 
combined in the research work carried on by the 
State Institute of Rural Occupational Medicine and 
Rural Hygiene in Lublin, Poland. Prof. Dr. Jézef 
Parnas is director of the institute and Prof. Dr. F. 
Wysocka is its scientific secretary. 

The institute’s origins are connected to Prof. Dr. 
Witold Chodzko, Poland’s first minister of health 
and a member of the sanitary organizations of the 
League of Nations, who helped to set up the nation’s 
first health stations in 1905. 

Since the institute was established in 1951, it has 
conducted laboratory and field research on the ef- 
fects of chemicals on agricultural workers, the work- 
ing conditions of drivers of farm machinery, rural 
housing, and the personal hygiene and prevalence 
of parasites in the rural population. It has dealt 
with outbreaks of tularemia, Q fever, leptospirosis, 
toxoplasmosis, and brucellosis; and has trained rural 
surgeons and workers for sanitary and epidemiologi- 
cal stations. 
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The newer phenolic and vinyl base paints present less of a health 
hazard from lead intoxication than oil base paint, according to this 
study which investigates the effect of a number of variables on lead 


solubility. 


Laboratory Study of the Solubility 
of Red Lead Paint in Water 


D. A. FRASER, M.S., and L. T. FAIRHALL, Ph.D. 


ONCERN increases over the amount of 
lead taken into the body as it becomes 
more and more apparent from analyses of food, 
ar, and water that each of these contributes a 
quantity of lead each day. The maximal non- 
cumulative daily body burden of lead has been 
determined to be approximately 0.5 mg. Lead 
intake from sources other than water ap- 
proaches this permissible maximum. If it is 
found that any one of the three sources con- 
tributes an undue share of lead, efforts should 
be made to identify that source and suggest a 
remedy. 

In view of the extensive industrial use of red 
lead and red lead paints and the hygienic sig- 
nificance of lead compounds, it is remarkable 
that so very little is known about the solubility 
of these materials in water. According to 
Friend (7), red lead is “practically insoluble 
in water.” The only value we have found in 





Mr. Fraser, a chemist, is with the Occupational 
Health Branch, Division of Special Health Services, 
Public Health Service, at Field Headquarters in 
Cincinnati, Ohio. Dr. Fairhall, formerly with the 
branch, is deceased. Dr. Herbert E. Stokinger, chief 
toxicologist of the branch, and the staff of the Di- 
vision of Sanitary Engineering Services provided 
many helpful suggestions in the critical review of the 
manuscript. (Manuscript received for publication 


February 9, 1959.) 
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the literature is one theoretically derived by 
Glasstone (2) from electrode potential measure- 
ments. Glasstone measured the electrode po- 
tential of the half element Pt | Pho’ | against 
PbO a 
the standard mercury-mercurous oxide elec- 
trode using identical solutions of carbonate- 
free-N-sodium hydroxide throughout. The 
value obtained of — 0.610 is very slightly higher 
than the theoretical potential of —0.617 volt. 
Assuming the ionization of red lead to be 
Pb,O.S2 Pb**+ PbO, ~~~ the solubility of red 
lead in N-NaOH is 1.1 x 1077 gram-mol per 
liter at 17° C. 

Our study was undertaken to determine ex- 
perimentally the solubility of red lead and the 
extent of dissolution of lead by water in contact 
with surfaces coated with red lead paint. Three 
types of red lead paint were tested: linseed oil 
base, phenolic base, and vinyl base. Specifica- 
tions of these paints are given on p. 502. It 
should be noted that the oil base paint used did 
not contain the added litharge found in present- 
day specifications. Several lots of oil base 
paint, some ground commercially and some in 
the laboratory, were studied. In a supple- 
mentary experiment the three types of red lead 
paint were exposed to the solvating action of 
natural and treated waters from eight localities 
in the United States. 

Since the data were obtained in the laboratory 
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and selected variables affecting the solubility of 
lead were studied separately, the study does not 
apply to all variables, acting in combination, 
that may be encountered in the field. For a 
valid toxicological appraisal of the amounts of 
lead in water, samples taken from tanks actually 
in use with various types of water would have 
to be analyzed. 


Red Lead Powder 


The chemical procedures for determining the 
amount of lead taken up by water in contact 
with red lead may be interfered with by (a) 
the particle size of the red lead, (4) the col- 
loidal tendency and penetration through filter- 
ing media, and (c) adsorption of lead by the 
filtering medium. 

Measurements of the particle size of the sam- 
ples of red lead powder showed an average of 
0.8 micron (x), with a range from 1.3» to the 
lower limit of visibility of the optical micro- 


Figure 1. Dissolution of lead from red lead 
paint in contact with distilled water. 
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Notre: Drying time for oil base paint: 80 days. 
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Specifications and Formulas for Paints Tested 


Oil Base 


From Federal Standard Stock Catalog, Section IV, 
Part 5. Federal Specification for Paint; Red Lead 
Base, Ready Mixed, TT—P-86a (May 4, 1949), type I. 


Percent 
Component by weight 


Red lead (Fed. Spee. TT-R-191, type I, 





grade C)-_-- a5 Cer ee eee : 77. 53 
Aluminum stearate (Navy Spec. 52 A 12)- 20 
Raw linseed oil (Fed. Spec. TT—O-369) ___- 10. 90 
Pale heat-bodied linseed oil (Navy Spec. 

Sy Us |) ran eee eee : SP ee : 3. 78 
Mineral spirits (Fed. Spee. TT-T-291, grade 

9 = Se BPI 33 2 Og OS eae ‘ 6. 45 
Liquid drier (Fed. Spec. TT—-D-651, type I) - p ae Wi 

100. 00 


Phenolic Base 


From Federal Standard Stock Catalog, Section IV, 
Part 5: Federal Specification for Paint; Red Lead 
3ase, Ready Mixed, TT-P-S6a (May 4, 1949), type 
IV. 

Percent 


Component by weight 


Red lead (TT—-R-191, type I, grade C)___-__ 55.99 
Magnesium silicate (TT—M-—90)____________ 4, 36 
Diatomaceous silica (52—-MC-522, type I) __-_ 5. 25 
Aluminum stearate (52 A 12)____________- 20 
REmOue WHURIND == ooo eek ec. «898 SS 

Aromatic petroleum spirits (TT-—N-97, type 
| See eee a Eee 7. 60 
Diptene (TT-—D-3876) _____- oe aes se 94 
Lead naphthenate (24 percent Pb)-____- but 08 
Cobalt naphthenate (6 percent Co)_________ . 02 
Manganese naphthenate (6 percent Mn)____ . 02 
Antiskinning agent (National Aniline ASA) _ <3 
100. 00 


Vinyl Base 


No Federal specification available. Red lead vinyl 
resin paint, supplied by National Lead Co., Brooklyn, 
N.Y. 


Percent 

Component by weight 

Red lead (TT-R-191, type I, grade C)______ 23. 70 
PSM ORIN a2 oe .10 
VanGl “Sn AGH... 16. 35 
a aCheny1 “phosphate... 1. 64 
PRUE te See a ee SRNST 
Methyl isobutyl ketone_____________________ _ 25.31 
Warpite! (low gravity) ...............____._ 7.59 
100. 00 
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scope, about 0.54 A suspension showed active 
Brownian movement, and the colloidal aggre- 
gates precluded filtration through even the best 
grade filter paper. A certain amount of col- 
loidal lead invariably penetrated the filter, as 
shown by the Tyndall effect, with resultant er- 
roneously high values. 

The adsorption of lead on the filter paper 
causes erroneously low values. O’Shea (3), 
who first demonstrated the adsorption of lead 
by filter paper, showed that filtration of dilute 
lead acetate solution resulted in a loss of ap- 
proximately 0.2 mg. of lead in 50 cc. of solu- 
tion. Preliminary experiments in this study 
showed that filter paper adsorbed lead from 
neutral solution to such an extent that three 
filtrations of an optically clear solution of 1 
mg. of lead salt per liter of water removed 99 
percent of the lead. 

Ordinary filtration procedure was therefore 
excluded, and pressure filtration through cello- 
phane with the Zsigmondy type of apparatus 
was resorted to. When wettable cellophane, 
designated as 600-PUT-O, was used as the fil- 
tering medium under a pressure of 150 kg./cm.? 


Figure 2. Effect of drying time on dissolution 
of lead from oil base red lead paint. 
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Figure 3. Effect of successive leaching of red 
lead paint film with water. 
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Nore: Drying time for oil base paint: 10 days. 


of nitrogen gas, no detectable lead loss occurred 
and the filtrates were optically clear. 

Suspensions of red lead in distilled water 
were shaken in Pyrex bottles until equilibrium 
was reached. The lead content of the pressure- 
filtered solutions was determined by the chro- 
mate method of Fairhall and Keenan (4). 
This analytical method was chosen because, be- 
ing a titration method, it is applicable over a 
wide range of concentrations without dilution 
of the sample or other extrapolation of results. 

Because of probable contamination of red 
lead with the more soluble lead monoxide, 
reagent-quality red lead was purified by Glass- 
tone’s method by repeated treatment with so- 
dium hydroxide (7), and then washed with 
dilute acetic acid. The successive portions 
were analyzed for lead until constant values 
were obtained. 

Purified reagent grade red lead powder gave 
an average value in distilled water at room tem- 
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perature of 5.53 x 10~ gram of lead per liter 
(0.553 ppm) or 8.9 x 10-7 gram-mol of Pb,O, 
per liter. Suspensions of red lead in distilled 
water gave only a slightly greater amount of 
lead in true solution after standing for 1 vear. 


Red Lead Paint 

The investigation of red lead paint was con- 
cerned solely with the lead in solution. Par- 
ticulate lead oxide or particles of lead paint 
film resulting from blisters or pinholes and 
mechanically swept into suspension, while hy- 
gienically important, were completely removed, 
and the results in all cases refer only to lead in 
true solution. 


Although the effect of water alone was of 


primary interest, the effects on lead solubility 
of sodium hydroxide, sodium hexametaphos- 
phate, free chlorine, and differences in alkalin- 
ity and acidity were also studied. 

For most of the tests the paint was applied 


to glass surfaces. Glass was used so that the 
results would reflect the solution tendency of 
the paint film itself rather than the effect of 
possible interaction of the paint film and metal 
surfaces. Several dozen glass plates were cut 
to measure 8 inches by 6 inches from stock 0.5 
em. thick. Areas of 100 cm.? were measured 
and marked off on each plate. The plates were 
washed, cleaned with nitric acid and distilled 
water, dried, and painted to the desired area, 
and the paint film was allowed to dry for ap- 
propriate periods. In studying the oil base 
paint, various drying times were tested. The 
drying time of the phenolic and vinyl base 
paints was less important, since drying consists 
principally in evaporation of the solvents (4). 

Water solubility tests were also made for 
lead from the three paints on black iron and 
on galvanized iron plates. The red lead paint 
was applied directly to the iron plates or over 
an undercoating of zinc-chromate primer. 


Figure 4. The amount of lead in solution plotted against the area/volume ratio (cm.*/cm.”). 


or 


26 F—- 


24 


22 


mg. Pb found In solution_ 
oN Fe OCU 








| J 





o#tt | | 
001 01 03 05 


504 


10 .20 
tae A/V ratio 


Note: Data for oil base paint, with drying time of 7 days and immersion time of 3 days. 
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Figure 5. Effect of chlorination of water on dis- 
solution of lead from red lead paint. 
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Note: Drying time for oil base paint: 94 days.  Im- 
mersion time: 3 days. 


When the primer was used, the red lead paint 
was followed by a coat of aluminum paint. 

The painted plates, both glass and metal, 
were placed in tall form 1-liter beakers, and 
500 ml. of either distilled water or the desired 
salt solution was added. The beakers were 
sealed with sheet Parafilm and allowed to stand 
at room temperature for the desired time. The 
plates were then removed, rinsed with distilled 
water, and the water was analyzed for lead by 
the chromate method (4). 

Finally, an experiment was performed in 
which successively smaller areas were painted 
with the oil base paint and dried for 7 days. 
These glass plates were immersed in succes- 
sively greater volumes of water. After immer- 
sion for 30 days the water was drained off and 
tested for dissolved lead by the more sensitive 
dithizone method (6). This procedure per- 
mitted an investigation of the range of 
area/volume ratios from the experimentally 
determined ratios to those that might be en- 
countered in the field. 
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In the supplementary investigation the three 
types of red lead paint were exposed to natural 
water. To determine the effect of variations in 
natural water on the solution of lead, samples 
of the treated city water supplies from eight 
localities in the United States were obtained. 
Areas measuring 100 cm.? on glass plates were 
painted with the red lead paint, and the plates 
were immersed in 500 ml. of each of the water 
samples for 30 days after the paint had dried 
for 7 days. The water was then analyzed for 
lead’ content by the chromate method (4). 

The results of all experiments are expressed 
in milligrams of lead dissolved per liter of wa- 
ter for exposure surface of paint film of 200 
cm.? In all experiments except the area/vol- 
ume ratio study, the area/volume ratio was 100 
em.2/500 ml., or 1 cm.? of surface per 5 ml. of 
solution. 

Immersion time. The results of the immer- 
sion-time experiment show clearly that the oil 
base paint yields increasing amounts of lead 
with continued exposure (fig. 1). After 10 


Figure 6. Effect of sodium hexametaphosphate 
on dissolution of lead from red lead paint. 
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Note: Drying time for oil base paint: 97 days. Im- 
mersion time: 3 days. 
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days’ immersion, the lead content of the test 
water was 15.8 mg. per liter. Furthermore, the 
oil base paint yields more lead in water than 
either of the other two paints. The highest 
value for the phenolic base paint was 2.32 mg. 
The highest for the vinyl base paint, which 
yielded the least amount of lead of any of the 
paints, was 0.15 mg. 

Drying time. For the oil base paint, increas- 
ing the drying time from 1 day to 2 weeks ap- 
preciably decreased the release of lead, from 
31.24 mg. to 9.30 mg. after 3 days’ immersion 
time (fig. 2). Drying beyond the 2-week pe- 
riod caused a further slight reduction. How- 
ever, an average value of 7.44 mg. per liter of 
water was obtained after 80 days of drying. 
Since the drying of the phenolic and vinyl 
paints consists largely in evaporation of sol- 
vent rather than the complicated chemical re- 
actions which occur in the drying of linseed 
oil base lead paint, no particular change in the 
amount of lead in solution would be antici- 
pated, and none was observed. 

Repeated immersion. Repeated immersions, 


Figure 7. Effect of sodium hydroxide on dis- 
solution of lead from red lead paint. 
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Nore: Drying time for oil base paint: 97 days. Im- 
mersion time: 3 days. 
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Figure 8. Effect of variation in hydrogen ion 
concentration on dissolution of lead from red 


lead paint. 
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Nore: Drying time for oil base paint: 14 days. Im- 
mersion time: 3 days. 


each lasting 3 days, resulted, for the oil base 
paint, in a decided decrease from the first high 
value of 16.50 mg. of lead per liter of water 
until a nearly constant value of 2 mg. was ob- 
tained after the 10th immersion (fig. 3). A 
slight decrease was also noted for the phenolic 
and vinyl paints, but the initial solubility was 
much less. The decrease was from 0.81 to 0.21 
mg. of lead per liter with the former and from 
0.28 to 0.19 mg. with the latter. 

Area/volume ratio. As the area/volume 
ratio (cm.?/cem.*) decreases from 0.2 to 0.05, a 
straight line relationship holds (fig. 4.). A 
further decrease results in values which lie con- 
siderably below those predicted by an extension 
of the straight portion of the curve. 

Residual chlorine. Because public water sup- 
plies generally are chlorinated, the effect of 
residual chlorine on red lead was studied. 
With all three types of paint, lead solvency was 
increased by the presence of 0.0-0.2 ppm of 
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residual chlorine, the normal range of chlori- 
nation. With higher residual chlorine concen- 
trations there was a further increase to a 
constant maximum. With the oil base paint 
the amount of lead dissolved in 3 days increased 
from a value of 8.54 mg. per liter per 200 cm.? 
in chlorine-free water to 14.54 mg. at a chlorine 
value of 0.2 ppm. Phenolic base paint under 
the same conditions increased from 0.59 to 1.62 
mg., while vinyl base paint increased from 0.24 
to 0.85 mg. (fig. 5). 

Sodium hexametaphosphate. Addition to 
the water of low concentrations of sodium 
hexametaphosphate, another chemical often 
used in treating public water supplies, caused 
depression in the solubility of lead during an 
immersion period of 3 days (fig.6). This effect 
has been noted previously by Ruchhoft and 
Kachmar (7) with reference to other lead salts. 
The solvent action of sodium hexametaphos- 
phate was apparent only at relatively high con- 
centrations (25 ppm). At the concentrations 
investigated this salt had little or no solvent 
effect. on vinyl base red lead paint. 

Sodium hydrowide. With increasing 
amounts of sodium hydroxide (up to 25 ppm) 
the amount of lead carried into solution de- 
creased, for all three types of paint (fig. 7). 
With the oil base paint there was a decrease 
from 8.54 mg. after 3 days’ immersion in dis- 
tilled water to 0.23 mg. following immersion for 
the same period in water containing 25 ppm 


of NaOH. 


Hydrogen-ion concentration. Variation in 


pH from 4.0 to 10.0 indicated that water on the 
acid side of neutral has a greater solvent effect 
on paint film than does water on the alkaline 
side (fig.8). Sodium acetate buffer with either 
acetic acid or sodium hydroxide was used to 
cover this entire range. ‘The solution was made 
as weak as possible, consistent with obtaining 
buffering capacity, in order to limit the effect 
of the acetate ion and to record only the effect 
of the hydrogen-ion concentration. Immersion 
time was 3 days, and the oil base paint film was 
dried for 14 days prior to testing. 

With all three paints, pronounced solubility 
of the red lead occurs at a pH of 4. The solu- 
bility value for oil base paint increased from 
8.44 to 117.2 mg. per liter per 200 cm.? at this 
pH; for phenolic base paint it rose from 1.21 to 
22.4 mg.; and for vinyl base paint, from 0.3 
to 2.71 mg. 

Nature of surface. Whereas most of the 
foregoing work was based on paint films on 
glass, further studies were made, as noted above, 
of red lead painted plates of black iron, galva- 
nized iron, and iron plates with a priming coat 
of zinc chromate conditioner. When the iron 
plates were completely covered with red lead 
paint, the results were similar to those obtained 
with glass plates. The values were somewhat 
lower when the red lead paint blistered, formed 
pinholes, or became detached in any way so that 
the more basic metal was in contact with the 
solution. It was assumed that such decrease 
was due to the replacement of Pb ions by the 
metal higher in the E.M.F. series. Unpainted 












































Table 1. Characteristics of water in eight localities: Results of analyses supplied by local water 
departments 
Parts per million 
Locality pH a or l a < 
Total| Na Hard- | 
solids Jand K} HCO,;} SO, Cl NO; | nessas}| Mg | Ca | Fe | SiO, | F 
CaCO; | | | 
ie at acetal 2 re oe | aes: ee 
Amarillo, Tex........ 7. 90 400 | 29 326 36 14 pe § 263 | 39 | 41 | 0. 02 | 70 : Me § 
El Paso, Tex__--.--| 8 20] 634 |162 24 | 265 |121 4 196 | 19 | 34 | 06 | 13 8 
Jacksonville, Fla____] 7. 95 384 13 150 | 150 | 20 01 290 32 | 70 06 | 23 (1) 
Cleveland, Ohio___-_-_| 7. 60 159 5.6 113 25 11 (1) 120 8.4 | 35 | O07; ©) (1) 
Boston, Mass____---] 6. 65 28 5 ee < 6 7 Seg 22 15 7 B: | . 2 | a ¢ 1 ® 
Catskill, N.Y___----| 7.30] 28] 1.7| 11 8| 1.0 19 20} 1.2] 45] .04] 26] () 
Croton-on-the-Hud- | 
BON NGY oe 7. 45 69 29) 41 11 mA 88 51 4.2 | 12 | .065 9.6 | (4) 
Seattle, Wash_______| 7. 50 49| 3.6] 28} 6| 1.2 2 | 21] 14] 67] .02 | 13 (1) 
1 Not reported. 
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iron plates placed in the same beaker with glass 
plates coated with oil base red lead paint caused 
a reduction in values for the glass plates of 3.4 
mg. in a test period of 7 days. 

Further experiments with unpainted iron 
plates in a very dilute solution of lead acetate 
caused a drop in concentration from 9.56 mg. 
to 1.31 mg. of lead per 500 cc. Plates painted 
with vinyl base paint followed by an overcoat- 
ing of aluminum paint yielded as much as 0.114 
mg. of lead per liter. 

Water samples. For the tests of the effect of 
water from city supplies, samples were obtained 
from localities differing widely with regard to 
such factors as fluorides, hardness, total solids, 
and pHl value. The normal water data given 
in table 1 are average results supplied by the 
water departments of the various cities and are 
not necessarily the exact mineral content of 
the samples used. All water samples were 
tested for lead by the dithizone method before 
use, and no lead was found. 

In the experiment with oil base paint, the 
amount of lead found in solution after immer- 
sion for 30 days varied from 28.9 mg. per liter 
for water from Amarillo, Tex., to 3.62 mg. per 
liter for water from Seattle, Wash. The effect 
of the various types of water tested on the 
phenolic and vinyl base paints was equally var- 
iable (table 2). 


Discussion 


Whereas red lead purified by Glasstone’s 
method gives somewhat lower values than those 
obtained with the commercial product, the 
value obtained by direct measurement is greater 
than the theoretical figure arrived at by elec- 
trode potential measurement. An explanation 
of the low results which Glasstone calculated 
from such measurements may exist in the fact 
that these measurements were made in 
N-NaOH (40,000 ppm). Our results show 
that sodium hydroxide decreases the solubility 
of red lead within the range investigated (fig. 
7). It is possible that this may hold also for 
higher concentrations of sodium hydroxide. 

Particularly interesting in our study are the 
results regarding the effect of pH and certain 
substances on the rate of dissolution of lead. 
Pertinent data are summarized in table °. 
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Table 2. Dissolution of lead from red lead paint 
on glass plates immersed for 30 days in water 
from eight localities 


Milligrams of lead per liter 
of water per 200 em.? 
Locality 5 e 
Oil base Phenolic Vinyl 


paint base base 

paint paint 
Amarillo, Tex 28. 9 0. 31 0.17 
El Paso, Tex__- i wee . 03 
Jacksonville, Fla 18. 2 a h 18 
Cleveland, Ohio 5. 8O ol 38 
Boston, Mass_ 5. 54 1. 30 1. O9 
Catskill, N.Y _ -_- $. O7 be 25 

Croton-on-the-Hudson, 

NOY 3. 62 . 60 i 
Seattle, Wash 3. 62 . 60 . 58 


They show clearly the increased rate of solution 
of lead during the test period in the presence 
of residual chlorine or at low pH. 

It had been anticipated that the protective 
oxidized oil film, coating the particles of red 
lead and resulting from the drying of oil base 
paint, would tend to reduce the solvent action 
of water. Of outstanding interest, therefore, is 
the finding in this study of a greater amount of 
lead in solution following contact with red lead 
oil base paint in comparison with the amount 
resulting from red lead powder suspended in 
water. Thus, the theory that a protective film 
retards the solution of red lead is not tenable 
in this case. 


Table 3. Solubility of red lead paint according 
to type of water 


Milligrams of lead per 
liter per 200 em? 
Type of water ees 
Oil base | Phenolic; Vinyl 


paint base base 
(14-day | paint paint 
| dry) 

Distilled ___ : 7.4 0. 3 0. 2 
pH 6.____ 16.5 2.4 6 
pH 7 7.4 1.2 .3 
pH 8. 4.8 od | 
Cl, (1 ppm)-_ 17.5 4. 0 at 
NaOH (5 ppm) ----- 2. 0 a in 
(NaPOs)5 (5 ppm) - 5. 5 <®% § 





Note: Drying times for oil base paint corrected for 
ease of comparison. Immersion time: 3 days. 
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An explanation for this result is found in the 
effect of linseed oil on red lead itself. Red 
lead in contact with linseed oil results in the 
formation of either a small amount of lead 
soap, presumably lead linoleate, or a glyceride 
of lead (S-/0). A preparation of the lead salt 
of the fatty acids of linseed oil exhibited solu- 
tion properties similar to and values higher 
than the oil base film itself. 

Although no figures for lead linoleate are 
given in the literature, values (calculated) for 
lead palmitate, lead myristate, lead stearate, 
and lead Jaurate (77) vary from 21.2 mg. of 
lead per liter of water to46 mg. The value for 
the solubility of lead linoleate prepared from 
linseed oil used in the paint experiments in our 
investigation was 41.1 mg. of lead per liter of 
water. It is understandable, therefore, that 
appreciable amounts of the lead salt would 
leach out of this type of paint film in contact 
with water. 


The effect of repeated leaching should pro- 
vide a clue as to whether or not this was merely 
a surface effect yielding a relatively high initial 
concentration of lead, which tended to wash off 
and lessen in amount. The results obtained 
with the three types of paint exhibit such an 
effect. However, for the oil base paint the up- 
take of lead after 30 days of successive immer- 
sion approaches a nearly constant value of 2 
mg. per liter per 200 em.’ of painted surface. 

When the values shown in figure 3 are 
summed and compared with those of figure 1, 
it is found that, if the area of painted surface 
is kept constant while the volume of water is 
increased, the dissolution of lead from the paint 
surface is constant and independent of the vol- 
Therefore, the concentration of lead 
found in solution varies directly as the ratio of 
the area of paint to the volume of water. That 
this straight line relationship does not hold 
throughout the entire lower range of the area/ 


ume. 


Figure 9. Area/volume ratios (cm.°/cm.*) attained in two cylindrical tanks of different dimensions 
as water level is increased. 
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volume ratio is shown by figure 4. The de- 
crease in the amount of lead found at lower 
area/volume ratios may be due to the high 
initial solubility exhibited by the painted 
surfaces. 

Figure 9 shows how the area/volume ratio 
changes with the water level in two cylindrical 
tanks the height of which is equal to the di- 
ameter. Comparison with figure 4 indicates 
that the values of lead concentration to be ex- 
pected in normally operating public water sup- 
ply tanks would be less than those determined 
experimentally with an area/volume ratio 
of 0.2. 


Summary 


The solubility of red lead powder and of 
lead from three types of red lead paint has 
been studied in a series of laboratory experi- 
ments. The effects of a number of variables 
were investigated separately. 

The solubility of purified red lead in dis- 
tilled water was found by analysis to be 8.9 x 
10-7 gram-mol of Pb,O, per liter (0.553 ppm) 
at room temperature. 

The uptake of lead by water standing in con- 
tact with oil base red lead paint varies with the 
length of time of contact. In an immersion 
period of 6 days, 11.2 mg. of lead per liter per 
200 em.? of surface dissolved from oil base 
paint, 0.70 mg. from phenolic base paint, and 
0.11 mg. from vinyl base paint. 

The amount of lead dissolved by water in 
contact with oil base red lead paint varies in- 
versely with the time of drying of the paint 
film. 

Repeated immersion tests indicated that the 
leaching is partly a surface effect, and the dis- 
solution of lead tends to approach a constant 
value. 

Sodium hexametaphosphate causes a reduced 
rate of lead solvency in distilled water within 
the range of concentration of that used in treat- 
ing public water supplies. At relatively high 
concentrations (greater than 15 ppm) there is 
an increased solubility of lead. 

Sodium hydroxide up to 25 ppm depresses 
the rate of solution of lead with all three types 
of paint. 
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An increased hydrogen-ion concentration up 
to pH 4 causes a pronounced increase in the 
rate at which lead is dissolved from the oil 
base as well as the phenolic and vinyl base 
paints. 

The nature of the material painted did not 
affect the lead solubility provided that no free 
metal was in contact with the water. 

Results obtained with water samples from 
eight localities, differing widely in chemical 
characteristics, indicated that such character- 
istics have a profound effect on the rate of solu- 
tion of red lead from paint film. 

Of the three paints tested, the oil base paint 
was at least 10 times more soluble under the 
conditions of the test than either the phenolic 
or vinyl base paints. 
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Surgeon General Leroy E. Bur- 
ney has called my attention to a 
very significant setback in the progress of the 
fluoridation program during the last 2 years. 
Although controlled fluoridation has been 
proved over and over again to be an inexpen- 
sive and completely safe means of preventing 
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Statement by Secretary Flemming 


65 percent of dental decay, only one out of 
every four people in this country today has 
this protection. 

Moreover—and this is the most disturbing 
fact of all—the proportion of the population 
not benefiting from this remarkable health 
measure is actually increasing. 











Why every community with a public water 
supply has not availed itself of the proved den- 
tal health benefits of controlled fluoridation is 
difficult for me to understand in the light of 
the following facts: 


1. Intensive research over a quarter of a cen- 
tury shows conclusively that water containing 
a proper amount of fluoride reduces dental de- 
cay by about 65 percent. 

2. Equally conclusive research has demon- 
strated that controlled fluoridation is com- 
pletely safe, causing no bodily harm of any 


kind. 

3. The American Dental Association, the 
American Medical Association, and virtually 
all other scientific and professional organiza- 
tions having competence in the field have rec- 
ommended the fluoridation of public water 
supplies. 

4. This protection costs only a few cents per 
person per year. If started in childhood, the 
protection is effective over a lifetime. 

5. Controlled fluoridation does not mean add- 
ing a foreign substance to water; all water con- 
tains some fluoride. Fluoridation of water as 
a public health measure simply means control- 
ling the amount of fluoride in a public water 
supply. 

6. Even water containing as much as eight 
times the amount of fluoride recommended for 
prevention of tooth decay does not injure a 
person’s health. Too much fluoride in water 
does cause discoloration of tooth enamel but 
has never been known to injure health. 


7. Public opinion polls reveal that the ma- 
jority of people who are informed about fluori- 
dation are favorably disposed to the idea. 


I have inquired into why, in the light of all 
these factors, the extension of fluoridation has 
been lagging in the last 2 years. 

I have come to the conclusion that it amounts 
basically to this: the opponents of fluoridation 
are a militant minority; the proponents of 
fluoridation, as is so frequently the case with 
proponents of new health measures, are an un- 
militant majority. 

In my review of the situation with Surgeon 
General Leroy E. Burney and his associates in 
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the Public Health Service, it seems to me that 
what is needed is a militant majority for 
fluoridation. 

I am convinced that fluoridation would be 
proceeding rapidly if the question were decided 
on its merits by informed people. 

Some informed people will, of course, con- 
tinue to oppose fluoridation as a matter of 
principle. I respect their views even though I 
sannot, on the basis of the scientific evidence, 
concur in their conclusions. 

But such persons are not, by and large, the 
ones who succeed in blocking local fluorida- 
tion projects. 

For example, some of the most vocal op- 
ponents of fluoridation are persons who have 
been charged by the Food and Drug Adminis- 
tration with making false health claims for 
nostrums and devices and thereby influencing 
their customers against seeking needed medical 
service. 

Dr. George F. Lull, then secretary and gen- 
eral manager of the American Medical Associ- 
ation, in an editorial in Zoday’s Health, June 
1955, used these words to describe the opposi- 
tion to fluoridation : 

“In addition to the sincere opposition which 
merits respect, there is the usual] hue and cry 
from those who take every opportunity to dis- 
credit’ medical science and legitimate public 
health progress. We will find in the antifluori- 
dation camp the antivaccinationists, the anti- 
vivisectionists, the cults and quacks of all 
descriptions, in short, everyone who has a 
grudge against legitimate scientific progress. 
They bring all manner of irresponsible charges, 
including the allegation that fluoridation is pro- 
moted for commercial profits by those who 
manufacture the chemicals and machinery and 
that irresponsible scientists and public officials 
have been ‘bought.’ The ridiculousness of such 
a charge evaporates into thin air when one 
merely looks at the official and professional 
bodies that have endorsed fluoridation.” 

As Dr. Lull implies, the kind of opposition to 
fluoridation which we are now experiencing is 
by no means new in the public health field. 
Indeed, this opposition is very similar to that 
which arose in the early days of such invaluable 
health measures as chlorination of public water 
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supplies, pasteurization of milk, and vaccina- 
tion. Owing in large part to such opposition, 
it has taken 50 years, for example, to get wide- 
spread acceptance of chlorination. I hope that 
urban communities which have not yet fluori- 
dated their water supply will not be denied 
this health benefit for a comparable period. 

It is nothing short of tragic to deny millions 
of children the benefits, now and in their later 
years, of healthy teeth, particularly when, in 
addition to the scientific evidence that points to 
the efficacy of fluoridation, public opinion polls 
indicate that a majority of citizens desire to 
take advantage of this established health 
measure. 

Yet this is clearly what is happening in a 





Dental decay is recognized as 











man’s most widespread chronic 
disease. Few persons escape. No social 
stratum or age group is immune. A decayed 
tooth never heals by itself, by prescription, 
or by advice. About 97 million people in the 
United States have decayed teeth requiring 
treatment; more than 21 million others are 
edentulous; the average high school graduate 
has had 10 teeth attacked; and family dental 
bills total $1.7 billion annually although only 
40 percent get treatment. If everyone who 
needed dental care wanted it, there would not 
be enough dentists to provide it. The current 
progressive accumulation of dental disease is 
a heavy national burden—painful, costly, and 
disfiguring. This serious health problem re- 
mains largely neglected because of the un- 
dramatic nature of the disease, cost of treat- 
ment, the widespread tendency not to regard 
dental decay as a hazard, and insufficient pro- 
fessional manpower to provide care. This com- 
bination of factors points to the need for a 
preventive measure that is effective, safe, in- 
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number of communities large and small. For 
example, a poll by Elmo Roper and associates 
in 1957 showed that 57 percent of the people in 
cities of 1 million and over said fluoridation was 
a good idea, while only 20 percent said it was 
not. In communities of 100,000 to 1 million 
the response was 50 percent for and 19 percent 
opposed, while in communities of 2,500 to 100,- 
000 it was 54 percent for and 24 percent against. 

As long ago as 1953, when fluoridation was 
still relatively new and before the opposition 
became fully organized, a poll by Dr. George 
Gallup showed that people who knew about 
fluoridation favored its adoption as a commu- 
nity health measure by a margin of nearly four 
to one. 


Report on Fluoridation in the United States 


expensive, convenient, widely acceptable, and 
automatic. The fluoridation of community 
water supplies meets these requirements. 
Fluoridation is the adjustment of fluoride- 
deficient communal water supplies to the opti- 
mal level by adding small, but precise amounts 
of fluoride-containing compound to yield in 
solution one part of fluoride in every million 
parts of water. In effect, it supplements the 
daily ingestion of fluoride to a level which effec- 
tively and safely prevents up to 65 percent of 
the dental decay among children, and provides 
protection and benefits that continue into adult 
life. In principle, water fluoridation is similar 
to standardized water-treatment procedures de- 
signed to promote the health of consumers. 


Research 


The early history of the fluorine and dental 
decay relationship goes back to the last quarter 
of the 19th century, when clinicians noted that 
less tooth decay accompanied mottled enamel. 
In 1916, Dr. Frederick McKay reported mottled 
enamel to be a waterborne disease, which in 1931 
was discovered to be caused by excessive fluo- 
rides. A hypothesis evolved that trace amounts 
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of fluoride in water might inhibit dental caries. 
A series of epidemiological studies was carried 
out by the Public Health Service led by Dr. 
Trendley Dean and his associates. They found 
a strikingly low prevalence of dental decay 
associated with 1 ppm fluoride in the drinking 
water. These studies in natural fluoride areas 
were confirmed by animal experimentation in 
laboratories and by independent scientists in 
other countries. 

In light of the evidence that no undesirable 
effects accompanied the dental benefits derived 
from water supplies naturally containing 1 
ppm flouride, three controlled fluoridation pro- 
grams were begun independently in 1945 to 
determine whether these benefits could be dupli- 
cated by controlled fluoridation. The results 
of these and other studies were remarkably uni- 
form and demonstrated that the use of drink- 
ing water containing 1 ppm fluoride: (a) pro- 
duces identical dental and general effects 
whether the fluoride occurs naturally or is 
added by mechanical means; (0) effectively, 
safely, and economically prevents up to 65 per- 
cent of tooth decay; and (c) does not produce 
observable mottling of the teeth. 

Although alternative techniques and vehicles 
have continued to be tested, none of them to 
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date can substitute for fluoridation as a public 
health measure. (See statement on proposed 
alternatives, p. 517.) In the absence of water 
fluoridation or, where water fluoridation can- 
not be practiced, direct application of topical 
fluorides to the teeth has been found to reduce 
caries. However, the cost in professional time 
is rather high and limits this method on a large- 
scale public health basis. 


Endorsements 


After a thorough examination of all scien- 
tific evidence relating to the safety, effective- 
ness, and practicability of fluoridation, the 
Public Health Service endorsed it in 1951. 
Since that time many communities throughout 
the Nation have instituted fluoridation pro- 
grams. Careful study of their experience with 
this measure plus continuing scientific research 
have provided additional evidence supporting 
fluoridation. The literature about the relation 
of fluorides to health now exceeds 8,500 
references. 

In this country fluoridation is approved by 
every major scientific and professional organi- 
zation having competence in the field. It has 
also been approved by the World Health Or- 
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ganization, by professional and scientific asso- 
ciations in many foreign countries, and by re- 
sponsible health officials throughout the world. 


Present Status 


Today more than 42 million people in the 
United States (or about 1 in every 3 persons 
provided water by community water supplies) 
are drinking water containing the minimum or 
higher level of fluoride recommended. Of 
these, 35 million in 1,778 communities are sup- 
plied water in which the fluoride level is con- 
trolled, and 7 million in 1,903 places use water 
naturally containing 0.7 ppm or more fluoride. 
Since 1950, the number of persons provided 
with fluoridated water in this country has in- 
creased by about 34 million. Fluoridation pro- 
grams are also in operation in 20 foreign 
countries. 

Water engineers report that the addition of 
fluorides to public water supplies is similar to 
chlorination and other procedures widely em- 
ployed in waterworks practice. Fluoridation 
presents no administrative, technical, or indus- 
trial problems of any consequence. Presently, 
five fluoride compounds are used: sodium fluo- 
ride, sodium silicofluoride, hydrofluosilicic acid, 
ammonium  silicofluorides, and _ fluorspar. 
Costs of fluoridation vary according to the 
amount and kind of compound required, but 
the average cost is 10 cents a year per person. 
A device developed by Public Health Service 
engineers now enables communities to use 
fluorspar, further reducing the costs by two- 
thirds. 

Current investigations by the Public Health 
Service related to fluoridation include continu- 
ing evaluation of community water fluoridation 
programs; improving technical, control, and 
testing procedures; developing individual fluo- 
ridators for homes and schools in rural areas; 
testing various fluorides for a more effective 
agent to be applied topically to the teeth; and 
developing practical methods for removing ex- 
cessive fluorides from water supplies. 


Decline in Community Acceptance 


At first glance, the acceptance of fluoridation 
during the last 8 years appears satisfactory. 
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A closer look, however, reveals that most of the 
gain has been made in the larger cities. Sixty- 
six percent of the Nation’s cities with popula- 
tions of more than a half million, and 32 per- 
cent of the cities with populations between 10,- 
000 and 500,000 have fluoridation programs. 
By contrast, only 17 percent of those commu- 
nities having populations of 2,500 to 10,000 and 
5 percent of communities with populations of 
less than 2,500 have such programs. Conse- 
quently, most of the people benefiting from this 
measure live in the larger cities. 

Of special concern is the steady decline in the 
rate of community acceptance in the past 
6 years. Community acceptance proceeded 
slowly from 1945 to 1950, the early years of the 
demonstration studies. By 1952, however, most 
scientific and professional groups had examined 
the evidence and formally approved water fluo- 
ridation. That same year 243 communities in- 
stituted fiuoridation programs. The following 
year, 1953, was the peak year during which 378 
separate communities adopted fluoridation. 
Since 1953 the number of separate communities 
starting fluoridation programs has declined. 
Only 145 places began fluoridation programs in 
1958. Moreover, the number of communities 
which discontinued fluoridation programs in 
the past 5 years has steadily increased. 

The question may well be raised as to why 
this slow rate of acceptance has occurred, and 
what steps need to be taken to accelerate the 
utilization of this measure for the improvement 
of our Nation’s health. Obviously, the big job 
is yet to be done. 

There are two circumstances which explain 
the initial acceleration and subsequent slow- 
down in community acceptance of fluoridation. 
During the earlier years (1945-52) fluoridation 
was instituted by governing bodies that were 
convinced by the weight of scientific evidence. 
Only occasional objections were voiced against 
the measure. By late 1952, however, the for- 
merly disorganized and sporadic opponents 
joined forces, forming two national organiza- 
tions specifically to oppose fluoridation. As a 
result, the opponents obtained substantial re- 
sources; and, by employing a wide variety of 
tactics, they have been able to thwart the in- 
stitution of fluoridation. 

The other circumstance may be that the com- 
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munities which normally accept new health 
measures readily had done so by late 1952. 
Thereafter the rate of acceptance may have de- 
clined somewhat because it is more difficult to 
get acceptance by the remaining communities. 


Organized Opposition 


Four different groups oppose fluoridation- 
those who oppose it on principle; those in whom 
the measure arouses personal anxieties; those 
who acquire status, political gain, or personal 
profit; and those who are uninformed. Oppo- 
nents, mostly laymen, but also including a few 
scientists, physicians, and dentists, carry on a 
nationwide campaign through their two na- 
tional organizations in the United States. 

It is quite evident that a relatively few peo- 
ple can create doubt and fear in many others 
who otherwise would accept the advice of com- 
petent experts. Antifluoridationists publish a 
monthly newspaper and submit articles to med- 
ical journals, popular magazines with national 
A. book, “The 
American Fluoridation Experiment,” has be- 


circulations, and newspapers. 


come the opposition textbook and is widely dis- 
tributed. Opponents have delayed fluoridation 
by numerous injunctions. They have filed suits 
unsuccessfully in more than a dozen State 
courts. ‘Two cases were even appealed to the 
U.S. Supreme Court where they were dismissed. 
Opponents send a steady flow of letters and 
literature to Federal, State, and local officials. 
As one after another irresponsible claim is re- 
Local 
merchants and editors frequently are intimi- 


futed, opponents change their attack. 


dated by threats and harassing telephone calls. 
Proponents are abused by smear tactics and 
public heckling, and they and their families are 
threatened with physical harm. It is notewor- 
thy that opposition in many communities comes 
in the first instance, not from residents of the 
city considering fluoridation, but from else- 
where. 

fluoridation, however un- 
founded or unrealistic, strike a sympathetic 
chord in a sizable number of people. 


Objections to 


Continu- 
ous sensational assertions of an emotional type 
have far more effect on public opinion than the 
precise correct statements of scientists. Fur- 
thermore, some people, once persuaded to op- 
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pose something they do not understand, seldom 
change their attitude. 

From coast to coast, numerous strife-torn 
communities, confused and divided over a word 
that was not even in their vocabulary a genera- 
tion ago, can attest to the effectiveness of the 
antifluoridation campaign. The referendum is 
au particularly effective framework in which to 
oppose fluoridation. Irresponsible statements, 
misleading and horrifying, have succeeded in 
defeating fluoridation by referendums in 
Seattle, Wash., San Diego, Calif., Birmingham, 
Ala., Columbus, Ohio, and well over 230 other 
communities. By referendums, twice as many 
communities have rejected fluoridation as have 
adopted it. 

Several factors contribute to the problem. 
Tooth decay is not a dramatic, infectious, crip- 
pling, or killing disease. Most people have 
learned to live with their dental problems and 
do not regard them as sufficiently serious to 
require treatment. The scientific arguments for 
fluoridation are not simple; fluoridation cannot 
compare with the drama of the wonder drugs, 
and the benefits to be derived from it cannot 
be observed for more than a decade—even then 
they are not obvious, 

Viewed in historical perspective, the opposi- 
tion to fluoridation has been quite similar to 
that which arose when other public health 
measures were introduced, particularly chlori- 
immunization, and 


nation, pasteurization, 


vaccination. The psychological bases for ob- 
jecting to fluoridation are the same: (7) fear of 
being physiologically injured by a potentially 
noxious agent: (4) ethical aspects, with special 
concerns about invasion of human rights; (¢) 
rejection of a new discovery that conflicts with 
entrenched beliefs; and (d) resistance to 
change. 

The crux of the problem is that a relatively 
few people are blocking the progress of an 
approved health measure. By so doing they 
are not only withholding health benefits from 
a large portion of the population, especially 
children, but they are perpetuating a disease 
that seriously impairs the Nation’s health, man- 
power, and economic resources. If dental decay 
were a direct cause of death, there would be 
little doubt of the widespread adoption of water 
fluoridation. 
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Tablets 

“An extensive program has been instituted 
in Switzerland (7) in an attempt to control 
dental caries through the administration of 
fluoride tablets to school children. Held and 
Piquet (2) in a preliminary report of a study 
of 6-year-old school children, which continued 
3 years, reported that compressed sodium 
fluoride tablets were effective in reducing the 
incidence of dental caries. With the report of 
positive results, the practice has spread rapidly, 
and approximately 500 Swiss communities are 
using this method of caries prevention (7). 
Apparently the tablets are distributed in the 
primary schools; the method of administration, 
if any, of the fluorine prophylaxis to preschool 
children and infants is not known. <A recent 
communication from H. J. Schmidt indicates 
that prophylaxis by means of fluoride tablets 
is also being administered in the state of Hes- 
sen, Germany. 

“Use of fluoride tablets has been limited in 
the United States. Dietz (3) has reported a 
study involving a small number of children. 
Positive results were reported. Bibby, Wilkins, 
and Witol (4) state that the use of fluoride 
lozenges may contribute to the control of dental 
caries, and that the effects are probably the 
result of fluorine acting on external surfaces of 
the teeth. The number of persons observed was 
relatively small and the duration of the study 
only 12 to 14 months, 

“Tn discussing the question of using fluoride 
tablets beginning at 5 or 6 years of age (first 
school year), certain presumptive evidence from 
fluoridation studies might be kept in mind. 
From the behavior of the results that A. L. 
Russell (personal communication, 1955) is ob- 
taining in his studies in Montgomery and 
Prince Georges Counties, Md., the ingestion of 
fluorides after the period of tooth formation 
may not give the same protective effect as in- 
gestion during the period of calcification. 
Effects observed in the earlier fluoridation 
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Statements on Proposed Alternatives 


to Fluoridation of Water Supplies 


studies support this inference; for example, the 
present dental caries prevalence rates in the 
Grand Rapids children who were 6 years old 
when fluoridation started (now 16 years old) 
as compared to those of the 16-year-old, Au- 
rora, IIL, children who have used fluoride water 
all during their lifetime. It would seem 
logical, in the light of present evidence, to as- 
sume that an appreciable measure of protection 
would be lost if fluoride tablets were used by 
children only after starting to school, even if 
fluoride tablets are theoretically as effective as 
fluoride-bearing water. 

“Another point to be borne in mind is that 
from the standpoint of effective public health 
application, the individual administration of 
fluoride tablets presents more difficulties than a 
broad ‘ommunity action, such as fluoridation. 
As a large portion of a child’s permanent teeth 
are calcified prior to 6 years of age (normal 
time to enter primary school), a high degree of 
intelligent participation on the part of each 
mother, an alertness against waning interest, 
and a daily constancy of purpose measurable in 
years, is essential. The health education ques- 
tion posed by the tablet method of application 
becomes highly important if any degree of 
success is to be attained. 

“In the light of present available evidence, 
prophylaxis by means of fluoride tablets cannot 
be evaluated properly until carefully controlled 
studies, including adequate numbers of children 
and observed over the necessary number of 
years, are available. At the present time, such 
studies are not available. From the standpoint 
of theoretical physiology, there would seem no 
reason why fluoride tablets should not be effec- 
tive, providing some method can be found to 
ensure their conscientious daily consumption, at 
least over the period of tooth calcification. 
Because of the health education essential for 
their suecess it might be well, for the present, 
to limit the use of fluoride tablets in the control 
of dental caries to prescription by the dentist. 
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When all considerations are weighed, it would 
seem that in a community having a public water 
supply, the most economical and efficient man- 
ner of applying the fluorine prophylaxis to the 
greatest number of people is through fluorida- 
tion of the domestic water.” 


—H. Trendley Dean. Fluorine in the control of 
dental caries. Journal of the American Dental 
Association, vol. 52, January 1956, pp. 7-8. 


“The preparation of fluoridated water at 
home by adding fluoride tablets to tapwater 
would be less expensive than the purchase of 
bottled water, but much more costly than com- 
munally fluoridated water. However, the 
proper preparation of such water in the home 
presents a very difficult problem of regulation. 
The problem is not merely one of assuring the 
addition of the proper amount of fluoride but 
also of proper mixing of the solution. An ad- 
ditional disadvantage of both alternative water 
procedures is that of inconvenience. It would 
be difficult to induce a high proportion of 
housewives and certainly of children to get 
their drinking and cooking water from a bottle 
rather than from the convenient sink tap. 

“The daily consumption of tablets likewise 
raises questions of effectiveness and practicality. 
In the hands of trained personnel at the water 
treatment plant fluoride levels can be precisely 
controlled. But experience with other home 
remedies—even the aspirin tablet—prompts 
caution. The philosophy that ‘if one tablet is 
good, two are better’? may produce harm. A 
child’s accidental ingestion of a large number 
of tablets is a great hazard from the viewpoint 
of those familiar with accidents in the home.” 


—From Report to the Mayor on Fluoridation for 
New York City, by the Board of Health, City of 
New York, October 24, 1955, pp. 33-34. 


Bottled Water 


“The process of preparing fluoridated water 
to be distributed in the same manner as bottled 
water involves the installation of equipment in 
one or more bottling plants and distribution to 
those who are willing to buy it. It is unlikely 
that a bottling plant would install the same 
kind of equipment that would be used in water 
treatment. One method that might be used is 
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that of dissolving tablets containing fluoride 
ion in the water. A number of technical prob- 
lems are introduced. The water would have to 
be tested for fluoride ion by the health depart- 
ment and bottled water companies would have 
to employ technical staff to supervise treatment 
procedures. 

“Persons using the water must pay for the 
water as well as the fluoride ion. It is estimated 
that bottled fluoride water would cost 5 cents 
per day per person using it, or about $18.25 per 
year per person. 

“Minimum health department supervision of 
bottled water fluoridation is estimated at 
$20,000 per year. The minimum estimate of 
the cost of bottled fluoride water at present 
prices would be not less than $18.25 per person 
per year. Such a price is of course prohibitive, 
and it is doubtful if many adults or children 
would have the benefit of fluoride water if such 
a fluoridation program were instituted.” 


—From Report to the Mayor on Fluoridation for 
New York City, by the Board of Health, New 
York City, October 24, 1955, p. 37. 


Milk 


“The Public Health Service does not favor 
the addition of fluorides to milk for the purpose 
of prevention of dental caries. The reasons for 
this position are as follows: 

1. It is not known whether the addition of 
fluorides to milk is effective in preventing tooth 
decay, although it is known that such addition 
is effective in water. Further studies of this 
matter are indicated. 

2. The individual consumption of milk by 
children varies considerably more than their 
water intake. For economic and other reasons, 
a considerable number of children in some age 
groups consume little or no milk. Further- 
more, the use of fluorides in milk has not been 
investigated. On the other hand, we do know, 
on the basis of examination of many thousands 
of children who have consumed water varying 
in fluoride concentration, the amount of fluo- 
rides which must be added to water to be 
effective. 

3. The possibility that fluoridation of milk 
may be harmful in an area where the water 
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supply is fluoridated or already contains suffi- 
cient fluorides. 

4. The practical difficulties and hazards that 
would exist, both in controlling the rate of ap- 
plication and in testing the amount of fluorides 
added to relatively small volumes of milk by 
the large number of individual milk plants that 
might adopt this practice. From an adminis- 
trative standpoint, the fluoridation of milk 
would spread the responsibility for control, and 
would necessitate the introduction of a compli- 
cated system of supervision. 

5. The likelihood that only a portion of the 
milk supply would be fluoridated in a given 
market, resulting in a lack of uniform distribu- 
tion. This would reduce the benefits to be ob- 
tained by the community as a whole. From 
this point of view, it would appear that water 
is a much better vehicle.” 


—WU.S. Public Health Service. 


milk—a statement of policy. 


The fluoridation of 


“Technical problems are such that represent- 
atives of the milk industry have resisted the 
idea of fluoridating milk in the past. It has 
been estimated that fluoridation will add 1 cent 
per quart to the milk price. Health department 
supervision of milk fluoridation would be 
costly. To provide adequate checking, 25,000 
samples per year would need to be tested in 
the laboratory. The health department would 
have to construct adequate facilities for the 
testing program and enlarge the staff to per- 
form the work. It is estimated that the annual 
cost exclusive of facilities would be $294,800 for 
performance of tests by official methods of 
analysis. The cost of fluoridated milk for 
school children only in New York City is esti- 
mated at $2,140,000, or $2.14 per person.” 


—From Report to the Mayor on Fluoridation for 
New York City, by the Board of Health, City of 
New York, October 24, 1955, p. 38. 


“Tn regard to the distribution [of fluoridated 
milk], the committee feels that there would be 
a lack of uniformity of intake in various parts 
of the country and that small farms and dairies 
in rural districts would have problems in con- 
trolling the addition of fluoride to small quan- 
tities of milk. Furthermore, the intake of milk 
during the first year of life would depend on 
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the extent to which the babies were breast fed. 

Human milk contains only traces of fluoride, 

the highest concentration found in our study 

(Hodge and associates, unpublished data) be- 

ing 0.09 ppm.” 

—The problem of providing optimum fluoride in- 
take for prevention of dental caries. National 
Academy of Sciences-National Research Council, 


Publication 294, November 1953, p. 12. 


Bread 


“Common foods suitable as carriers for 
fluoride, must above all meet the requirements 
of food technology for easy handling and mix- 
ing. Flour, as an example, may be considered 
a feasible vehicle from the standpoint of stabil- 
ity and the technology of distribution of the 
fluoride uniformly throughout the food. <Ac- 
cording to the study of Widdowson, the con- 
sumption of cereal increased from approxi- 
mately 2 ounces per individual per day in the 
l-year-old group to an average of 6 ounces in 
the 12-year-old. The consumption of bread 
showed roughly the same quantitative increase 
with age. Consequently, the average intake of 
fluoride, if added to flour, bread, or cereal, 
would come near to the desired increase with 
age from infancy to adolescence. The average 
daily consumption of flour in this country is 
estimated to be similar, or about 614 ounces per 
individual per day in the adult. Considering 
the desirable intake of fluoride in older chil- 
dren as 1 mg. per day, the approximate amount 
of fluoride to be incorporated in the flour could 
be calculated. However, we have already re- 
ferred to English observations suggesting that 
there are marked individual variations within 
single age groups in the consumption of bread. 
In addition, it is believed, for lack of exact 
data, that in the United States bread would not 
be used to a great extent in infancy during the 
early stage of tooth development.” 


—T he problem of providing optimum fluoride intake 
for prevention of dental caries. National Acad- 
emy of Sciences-National Research Council, Pub- 
lication 294, November 1953, p. 11. 


Salt 


“No exact information has been obtained with 
regard to the consumption of salt in various age 
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groups. It is not even certain that this ve- 
hicle would be practical from a technical stand- 
point; it would have to be determined, for 
instance, whether the addition of sodium 
fluoride would be uniform throughout and 
whether it would affect unfavorably the anti- 
hygroscopic property of the product. While 
the daily consumption would have to be deter- 
mined more exactly, there are doubts as to 
whether this vehicle would serve the purpose 
for infants and young children.” 
~The problem of providing optimum fluoride in- 
take for prevention of dental caries. National 
Academy of Sciences-National Research Council, 
Publication 294, November 1953, p. 12. 


Summarization 

“Various vehicles have been proposed for the 
systemic administration of fluoride in regions 
where water fluoridation cannot be applied. 
The most important of these vehicles seem to 
be milk, table salt, and fluoride tablets which 
are now all being tested. Milk might be a pos- 
sible alternative vehicle in countries with a 
universal milk consumption by the children, 
while salt might be possible for regions with 
a low or irregular milk consumption. 

“At present, the value of milk and salt for 
fluoride administration cannot be compared 
with that of drinking water, since the evidence 
in favor of the first two vehicles is incomplete: 
in particular, there is a total lack of clinical 


evidence of their effectiveness. On the other 
hand, tablets have been shown to have some 
positive effect, although the experiments with 
tablets have been performed for a much shorter 
time and on a much smaller scale than drinking 
water fluoridation. 

“Continued research on these fluoridation 
methods should be encouraged. If their effec- 
tiveness, practicability, and safety of applica- 
tion can be satisfactorily demonstrated, they 
may become very valuable in regions where 
water fluoridation is impossible.” 

—Expert Committee on Water Fluoridation, First 

Report. World Health Organization Technical 

Report Series No. 146, Geneva 1958, p. 19. 
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Drinking Water Standards To Be Revised 


An advisory committee of physicians, scientists, engineers, and ad- 


ministrators has been appointed to consider revision of the Public 


Health Service Drinking Water Standards. 


At its first meeting, 


March 24-25, 1959, special attention was given to limits for nonliving 


contaminants such as radionuclides and synthetic organics. 
The Drinking Water Standards, first formulated 45 years ago and 
last revised in 1946, were originally applicable only to water used on 


interstate carriers. 


This is still their only legal basis. 


However, 


State health departments, the American Water Works Association, 
and the Armed Forces have accepted them as standards for public 


water supplies. 
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STATEMENT 


By Arthur S. Flemming, Secretary of Health, 
Education, and Welfare, April 7, 1959 


Indian Health 


NE of the Nation’s most dramatic health 

stories of our time has been unfolding 
quietly and steadily among American Indians 
and Alaska natives. 

I have received from Surgeon General Leroy 
EK. Burney a report of recent progress in the 
Indian health program covering improvements 
in health and medical services to the 385,000 
American Indian and Alaska native benefici- 
aries. This report traces health trends since 
1954, immediately prior to the transfer of the 
program to the Public Health Service in 1955, 
through facts and figures available in the clos- 
ing quarter of 1958. Here are some of the 
highhghts : 

¢ Tuberculosis, once the leading cause of 
death among Indians and Alaska natives, 
dropped a full 40 percent among the Indians 
in the 4-year period ended with 1957. Among 
Alaska natives, the decrease was even greater— 
63 percent in the same period. This disease now 
ranks as the eighth cause of death among In- 
dians, and fifth among Alaska natives. 

¢ New cases of tuberculosis have dropped 25 
percent among Indians and about 33 percent 
among Alaska natives. 

¢ The Indian infant death rate has been re- 
duced by 12 percent. 

¢ The Indian death rate from diseases of 
the stomach and intestines came down by 26 
percent. 

This is the first report of a series to be issued 
regularly so that full, current information on 
the progress of health services to Indians and 
Alaska natives may be constantly available. 

In calling attention to progress since 1954, 
neither Dr. Burney nor I wish to give the im- 
pression that this country’s Indian health 
problems are solved. This is far from true, 
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even with respect to tuberculosis. That di- 
sease still claims nearly four times more lives 
among American Indians than among the Na- 
tion’s general population, and upwards of eight 
times more Indians contract tuberculosis. ‘The 
tuberculosis death rate among Alaska natives 
is more than 10 times greater than the national 
average. 

Health problems among American Indians 
and Alaska natives still are unique and severe. 
Language differences combined with limited 
understanding by Indians of health and disease 
concepts still constitute obstacles of consider- 
auble magnitude. Geographic and cultural iso- 
lation on some 250 Federal Indian reservations 
and in hundreds of native villages in Alaska, 
combined with an extremely low economic 
level, are serious handicaps in the provision of 
services. 

The health program operates over tremen- 
dlous areas in 25 States, including Alaska. Its 
hospital at Point Barrow, above the Arctic 
Circle, is the most northerly in the world. In 
this area, the Public Health Service has medi- 
cal personnel who drive their own dogsleds 
and fly their own airplanes. The first opera- 
tien ever performed in Alaska involving the 
transplanting of a cornea was on a 16-year- 
old Eskimo girl in the Public Health Service 
hospital at Anchorage in December 1958. 

Distances, population dispersion, and ab- 
sence of local water supplies pose severe ob- 
stacles for doctors, nurses, health educators, and 
sanitation personnel in the southwest. One 
Public Health Service dental officer travels 
10,000 miles a year treating his patients on the 
vast Navajo reservation, which covers an area 
the size of West Virginia. Construction of an 
urgently needed new hospital for the Papagos 
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on the Arizona desert was delayed for months 
because of difficulties in locating a water 
supply. 

Gross and widespread environmental sani- 
tation problems—notably lack of safe water 
supply and overcrowded and inadequate hous- 
ing—persist as the allies of excessive disease 
rates. These are problems which the Indians 
are generally unable to correct within their 
own economic resources. The task ahead is still 
enormous. 

Substantial increases in funds for Indian 
health during recent years have enabled the 
Public Health Service to make inroads against 
critica] disease problems. Trained professional 
staff members, so vital to the success of a di- 
rect service operation such as the Indian health 
program, have been substantially increased in 
number. <A good start has been made in elimi- 
nating the generally unsatisfactory condition 
of Indian health facilities and the shortage of 
modern medica] equipment. 

Notable progress also has been made against 
trachoma, the infectious eye disease which still 
exists in this country among Indians. Dr. 
Phillips Thygeson, internationally recognized 


authority on this disease, serves as the Public 
Health Service’s consultant in planning and 
developing trachoma control activities. His 
“Trachoma Manual and Atlas” published last 
year by the Service is, I am told, a valuable 
aid in the diagnosis and treatment of trachoma 
not only among Indians but in other countries 
where this disease is a major health problem, 

Although Indian infant deaths dropped 12 
percent in the 4 years ended with 1957, the Pub- 
lic Health Service recognizes that the present 
rate of 57 deaths per 1,000 live births is exces- 
sively high. Increasing numbers of Indian 
babies are born in the Service’s Indian hos- 
pitals, and as a result the Indian infant death 
rate in the first month of life now compares 
favorably with that of the general population. 
However, because of unfavorable environment, 
Indian infants die at more than five times the 
rate for the population as a whole during the 
succeeding 11 months of life. 

We will never be satisfied until the health of 
the Indians is fully comparable with that of 
most Americans. It is our aim not only to hold 
present gains but to increase our efforts in this 
field. 


New Reports on Death Rates 


A new series of 62 reports presenting age-specific and age- 
adjusted death rates is being released by the National Office of 
Vital Statistics, Public Health Service. The series, Vital Statis- 
tics—Special Reports Volume 49, is entitled “Death Rates for Se- 
lected Causes by Age, Color, and Sex: United States and Each 
State.” 

These reports include both age-adjusted and age-specific rates for 
the average of the 3 years 1949, 1950, and 1951. 

With the exception of No. 1, which summarizes data on death 
from all causes, each number contains data for a single cause of 
death or group of related causes. The reports follow the classi- 
fications in the “Manual of the International Statistical Classifica- 
tion of Diseases, Injuries, and Causes of Death.” Thirty of the 
series have already been released, and the remainder are scheduled 
for publication during 1959. 

Copies are available from National Office of Vital Statistics, Pub- 
lic Health Service, Washington 25, D.C. 
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Each nation in the Western Hemisphere has a concern with childhood 
accidents, which vary in nature according to geography, technology, 


and custom. 


Accident Prevention in Childhood 


JAMES L. GODDARD, M.D., M.P.H. 


CCIDENTS are the leading cause of death 

in children 5 to 14 years of age in 13 
countries of the Western Hemisphere. If 
trends of the past two decades continue, we 
shall find within 20 years that in many nations 
of the Americas accidents will constitute the 
leading cause of death for all age groups 1 to 
15 years. 

Granted the urgency of organizing a broad 
attack on the childhood accident problem, how 
shall we proceed ? 

Once the established techniques of factfind- 
ing and casefinding have defined the task of 
preventing childhood accidents in any given 
area or community, the procedure eventually 
emerges. 

Each specific accident hazard requires spe- 
cific methods of prevention. The traffic-filled 
street in New York or Rio de Janeiro, the 
Texas ranch, or the Peruvian mountain village 
contains unique hazards in a unique setting, 
requiring its own preventive program. 


Mortality and Morbidity 


Nothing illustrates more clearly the geo- 
graphic variation in the relative significance of 
accidents to children than an analysis of mor- 
tality tables for the 17 countries of the Ameri- 
cas and Puerto Rico, Jamaica, and Trinidad. 
Data on the five principal causes of death, with 
rates per 100,000 population, for children in 
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two age groups, 1-4 and 5-14 years, for 1956 
are given in figures 1 and 2. In considering 
death rates in these two age groups, it should 
be noted that the rates are much lower for the 
age period 5-14 years than for the age period 
14 years in many countries where disease still 
takes a high toll. 

Only in the United States and Canada were 
accidents the leading cause of death in the 1-4 
age group. In only eight of the remaining 
countries were accidents even listed among the 
five leading causes of death. In the 5-14 age 
group, however, accidents are the leading cause 
of death in two-thirds of the countries report- 
ing, and only in Guatemala are accidents miss- 
ing from the five chief causes of death. The 
highest rate given is for Ecuador, where the 
figure (39.7) is almost double the United States 
rate of 20. 

The California Health Survey of 1954-55 
reveals that incidence of illness from accidents 
ranks second only to diseases of the respiratory 
system for children under 15 years of age 
(table 1). 

For those who survive the common diseases 
of infancy and childhood, there is the ever- 





Dr. Goddard is chief of the Accident Prevention 
Branch, Public Health Service. This article is based 
on a paper presented at the 15th Pan American San- 
itary Conference held in San Juan, Puerto Rico, 
September—October 1958. 
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present threat of death or injury from acci- 
This threat is both widespread and 


On the basis of the first 6 months’ report of 
the United 
States, it is estimated that approximately 16 
million children are injured each year, with the 
rate about twice as great in boys as in girls. 


Principal causes of death among children 1—4 years of age in the Americas, 1956. 
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Of girls under 15 years of age, one child in 
three is injured each year, and most of them are 


injured in and around the home. 


sects or snakes. 


Throughout the Americas, frequently en- 
countered causes of accidental death in children 
are motor vehicle accidents, drowning, burns, 
poisoning, falls, and bites from poisonous in- 


Public Health Reports 








sal 





Figure 1. Principal causes of death among children 1—4 years of age in the Americas, 
1956—Continued. 
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The number of reported deaths of children 
14 and 5-14 years of age from accidents, with 
rates per 100,000 population, in the Americas 
is presented in table 2. 

Analysis of specific causes of mortality for 
the United States and Venezuela reveals a 
greater number of both fatal and nonfatal 
injuries among boys. It is generally assumed 
that the growing boy is more active and more 
inclined to take risks than a girl of the same 
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19 5%e%e%e® Certain diseases of early infancy 


TRINIDAD and TOBAGO aH 
20 Paratyphoid fevers and other 


Salmonella infections 





TH 
20 EE Diseases of the heart 


22 SRR Diseases of the circulatory system 





age. There are also other striking differences. 
In the 5- to 14-year-old girls in Venezuela, for 
example, burns are the most frequent cause of 
accidental death. In boys of the same age, 
drowning is the most frequent cause, and burns 
rank fifth. Obviously such differences are re- 
lated to exposure factors. The risk of drown- 
ing is greater for boys because more boys are 
exposed to the risk. Burns are more frequent 
for girls because they spend more time in the 








Figure 2. 
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Source: Summary of Four-Year Reports on Health Conditions in the Americas, Scientific Publication No. 40, 
Pan American Sanitary Bureau, June 1958. 


home at this age, learning how to cook and, of 
special importance, wearing clothing more sus- 


ceptible to fire hazards (table 3). 


In Puerto Rico, a slightly different pattern 


In Mexico, deaths from tetanus are frequent 
in the age group 5-14. Most cases of tetanus 


are preceded by an untreated injury, usually 


is noted for the age group 1-4. Poisoning is 


the leading cause of accidental death, followed 
by burns, motor vehicle accidents, drowning, 


and falls. 
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Poisonings 


a laceration or puncture wound of the foot. 


Accidental poisoning is a special threat, par- 


ticularly to children under 2 years of age. The 
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Figure 2. Principal causes of death among children 5—14 years of age in the Americas, 
1956—Continued. 
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common agents responsible for fatalities in the 
United States are petroleum products, aspirin 
and salicylates, arsenical compounds, and lead 
and its compounds (table 4). 

Central and South American countries also 
report that petroleum products and pesticides 
are frequently the cause of fatal poisonings. 

Better definition of the problem of accidental 
poisoning is possible when hospitals and emer- 
gency centers keep simple but accurate records 
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of the causative agents. The experience of 23 
poison control centers in the United States is 
summarized by type of substance in table 5. 

In approximately 25 percent of those cases 
involving medicine, aspirin or other salicylates 
were ingested. Aspirin may not be quite so 
widely available elsewhere. In 230 poisoned 
patients seen in 1 year at a children’s hospital 
in South America, only 2 had swallowed aspirin 
or salicylates. Petroleum products and bleach- 
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Table 1. Selected measures of illness by diag- 
nosis for children under 15 years of age, 
California, 1954—55: Rates per 1,000 children 
per year 


Inci- Days Hos- | Hos- 
Diagnostic group dence of pital pital 
of dis- | admis- | days 
illness | ability | sions 
Total__ 5, 243 |17, 340 3 229 
Infectious and para- 
sitic diseases. ____ 260 2, 680 2 29 
Neoplasms _ - 10 120 | 1 
Cardiovascular 
diseases 20 380 
Diseases of respira- 
tory system_ -_- 2,520 +8, 810 16 36 
Diseases of digestive 
system : 635 1, 590 5 38 
Accidents _ 1, 033 700 6 31 
All others 765 3, 060 10 93 





Source: California Health Survey, Health in Cali- 
fornia, California State Department of Public Health, 
September 1957. 


ing fluid were the two most frequent poisons 
reported by this institution. 


Site of Accidents 


Although detailed data on the sites of child- 
hood accidents are not now available, prelim- 
inary analysis of the U.S. National Health Sur- 


Table 2. 

1—4 vears 5-14 vears 

Area 
Num- Rate Num- Rate 

ber ber 
Argentina ! 690 42.9 2670 18. 6 
Brazil 4 . 324 61.8 309 30. 1 
Canada 5 702 | 45.5 895 oi. d 
Chile _ _ ; 423 61.9 416 26. 2 
Colombia an. S97 | 53.2 904 27.0 
Costa Rica ay | Se. 2 47 18. 1 
Dominican Republic 3_ 76 | 21.7 56 8. 3 
Ecuador? 67_____ 56 | 49.7 89 39. 7 
El Salvador 3 61 | 23.5 93 16. 6 
Guatemala 3_ 61 14. 2 145 17.5 


1 Year 1953. 

2 Detailed list numbers E800—E999. 

3 Year 1955. 

‘ Federal District and 7 State capitals. 
5 Excluding Yukon and Northwest Territories. 
5 Capital cities of provinces. 
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vey data for all age groups shows that 45 per- 
cent of all accidental injuries occur in the home, 
30 percent in public places, 14 percent at work, 
and 10 percent on the highway. <A study of 
accident cases treated in the emergency room 
of the municipal hospital in San Juan, Puerto 
Rico, had a somewhat similar pattern of re- 
sults: 56 percent of all injuries were caused by 
home accidents, 34.5 percent were accidents at 
public places, 6 percent were motor vehicle ac- 
cidents, and 3.5 percent were work accidents. 
The use of a uniform accidental injury re- 
port, such as form PHS-2916, obtainable from 
the Accident Branch, Public 
Health Service, Washington 25, D.C., can pro- 
On the 


basis of data gathered, preventive measures can 


Prevention 
vide a wealth of data in a short time. 


be designed to meet the specific preventive 
needs. 


Causative Factors 


Accident causation is beginning to inspire 
formal research programs of an increasingly 
nature. Almost 
physical, natural, and social sciences has some- 


elaborate every one of the 
thing to contribute to our understanding of 
this problem. 

There is some risk at this stage, therefore, of 
being overwhelmed by the complexity of re- 


Number of deaths from accidents in children 1—4 years and 5—14 years in the Americas, 
with rates per 100,000 population, 1956 


1—4 vears 5-14 vears 


Area 
Num-| Rate | Num-| Rate 
ber ber 
Mexico 3 2,056 | 56.5 2,091 26. 7 
Nicaragua 40 | 25.6 59 16. 8 
Panama 30 | 26.5 52 23. 1 
Paraguay 29 | 14.1 of 8. 4 
Peru ! 289 | 30.3 310 14. 6 
United States 3 4,791 | 32.6 |6, 099 20. 0 
Venezuela _ 329 | 43.2 369 25, 6 
Jamaica § _ 46 | 29.9 67 18. 4 
Puerto Rico? a, 61 | 20.2 102 16. 9 
Trinidad and Tobago 38 | 44.3 34 20. 9 


7 Rates based on population estimated by the Pan 
American Sanitary Bureau. 

8 Year 1954. 

Source: Summary of Four-Year Reports on Health 
Conditions in the Americas, Scientific Publication No. 
40, Pan American Sanitary Bureau, June 1958. 
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search needs or confused by the tremendous 
scope of research possibilities. Every aspect 
of the classic epidemiological trinity (host, 
agent, environment) undoubtedly contains se- 
crets that will ultimately yield to study and 
enhance our understanding of accident causa- 
tion. 

To help define the child as an “accident 
host,” clearly we need to learn as much as we 
can about his growth and development, about 
the relationship between his mental and physi- 
cal condition and accidents, about his educa- 
tional background and progress. 

The “agent” in childhood accidents can be 
almost anything he contacts, and this group 
of causative factors must be studied in a syste- 
matic and specific way if even limited progress 
is to be made. The motor vehicle is a prime 
example of an accident agent that is readily 
identified and isolated for study. Specific 
toxic substances that cause accidental poison- 
ing offer a similarly delimited field of study. 

In general, advances will be achieved by care- 
ful pursuit of specific study goals. 

The child’s “environment,” the third element 
in the epidemiological triad, is as small as the 
crib or as large as the whole community, ce- 
pending upon the age of the child. Geography, 
climate, economics, sociology, even history and 
politics play a part in molding the child’s en- 
vironment and in creating the causative rela- 
tionship between that environment and. acci- 
dents. 

Since space does not permit an*exhaustive 
analysis of this multitude of causative factors, 
we must be content with calling attention to 
a few dynamic factors. Common to all acci- 
dents are the person and the environment ; their 
respective susceptibility and potential; habits. 
attitudes, and patterns of operation: specific 
changes, events, or irregularities in the pattern ; 
and the built-in protective factors or feedbacks 
which may affect or avert the trigger action. 

“Accident susceptibility” is obviously strong 
in a child because this factor is conditioned by 
training, experience, and judgment. Also, such 
special physiological and mental factors as ill- 
ness, emotional upsets, and the like may be ex- 
pected to affect children even more drastically 
than adults. 
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Finalky, the “unsafe act or trigger mecha- 
nism” is clearly illustrated when a child starts 
a fire while playing with matches, or swallows 
poison while in search of candy. 

In short, close study of such dynamic factors 
will well repay all who are professionally or 
personally concerned with improved accident 
prevention techniques based on better under- 
standing of the causative factors. These have 
been charted graphically (7). 


Prevention 

Effective programs for the prevention, con- 
trol, and amelioration of the effects of child- 
hood accidents will be achieved through defini- 
tion of the problem, formulation of specific hy- 


Table 3. Accidental deaths in children accord- 
ing to the five principal types in the conti- 
nental United States, 1956, and in Venezuela, 
1954, by sex and age group 


Continental Venezuela 
United States 
Type of accident 


Males} Fe- | Males; Fe- 


males males 
1—4 years 

Motor vehicle. —_ __ | 800 638 28 22 
Drowning 463 191 17 38 
Fire and explosion of 

combustible material_ 443 472 
Poisonings, solid or | 

liquid. __ | 196 140 28 19 
Falls . | 155 QQ 7 
Burns 26 pai 
Poisonous bites by ven- | 

omous animals __ - | 6 

5-14 years 

Motor vehiele_ — _- 1, 785 855 44 28 
Drowning. - 981 204 55 15 
Firearms __- 357 72 
Fire and explosion of 

combustible material_ - 263 404 
Falls 138 50 19 { 
Poisonous bites by ven- 

omous animals 39 6 
Burns. 15 31 


SourcsEs: For continental United States, U.S. 
National Office of Vital Statistics, Vital Statistics of 
the United States, 1956; for Venezuela, unpublished 
data from Divisién de Epidemidélogia y Estadistica 
Vital, Direecién de Salud Publica, Ministerio de Sanidad 
y Asistencia Social, Républica de Venezuela. 








potheses, testing and validation of the hypothe- 
ses, and translation of findings into action. 

Since each accident results from a multiplic- 
ity of causative factors, no single solution can 
be expected. Diversities in cultural patterns, 
environmental conditions, and host factors 
necessitate careful selection of 
activities. 

Recommended activities are presented here 
with respect to principles of primary and sec- 
ondary prevention. Many principles are, of 
course, applicable to both. 


preventive 


Primary Prevention 


Derinirion: There is a serious lack of sufli- 
cient data concerning accidents in childhood. 
Mortality and morbidity data, supplemented by 
special epidemiological studies, are the conven- 
tional sources of such information. In those 
Latin American countries where hospital and 
emergency services are provided by the gov- 
ernment, data on accidental injuries may be ob- 
tained more readily than in voluntary or pri- 
vate institutions in Canada and the United 
States. 

The minimum requirements of an accident 
reporting system include the following items 
for each injured patient: age, address, sex, race, 
marital status, occupation, hour, day, and date 


Table 4. 





Table 5. Accidental poisoning cases by type of 
substance ingested, reported by poison con- 
trol centers in 23 areas of the United States * 





Telephone 
| inquiries 


Treated cases 


Type of substance 





| | j | 
| Number! Percent N umber’ Percent 





Medicines.__-------- | 3, 354 | 


al 


§2.3 | 449 28.2 
Internal____-_.---| 3,063 | 47.8 | 354 | 22.2 
Nxstemal..2-.-....| “Bel 4.5 | 95 | 6.0 
Household prepara- | 
Hons... == eee 687 10.7 430 | 27.0 
Petroleum distil- | | 
eee ae ee mi 618 
Cosmetics.......----| 69] 1.1] 163} 10.2 
Pesticides _ - - - __-| 800 12.5); 214; 13.4 
Gases and vapors- -- 5 a 10 | .6 
eee 59 | 9 61! 3.8 
Paints, solvents, etc-- 159 | 2.5 83 5.2 
Other... cee 739 1: } 15] 9.5 
Not stated __--- mi 51 | .8 | 4 | 3 
Total....<-2c<) 8,407 | 100;0 | 1,594 | 200.0 





1Various time periods from July 1954 through 
November 1957. 


Source: Tabulated reportssubmitted to the National 
Clearinghouse for Poison Control Centers from local 
poison control centers. 


of the accident, activity of the injured person 
at the time of the accident, nature of the in- 
jury, part of the body injured, severity or con- 
dition of the patient, name and address of the 


Number of deaths due to accidental poisoning by type of solid and liquid substances 
among children under 15 years of age, continental United States, 1952-56 





Type of substance 


Morphine and other opium derivatives 
Barbiturie acid and derivatives 
Aspirin and salicylates 
Bromides 
Other analgesic and soporifie drugs__ 
Sulphonamides 


Alcohol 
Petroleum products 

Industrial solvents : 

Corrosive aromatics, acids, and caustic alkalies 
Mercury and its compounds 
Lead and its compounds___- : ae 
Arsenic and antimony, and their compounds 
Fluorides 


Total 





Source: Unpublished data from the U.S. National Office of Vital Statistics. 
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1952 1953 1954 1955 1956 
5 5 53 5 2 
2 9g 11 | 14 8 16 
=e vee! 86 71 86 75 71 
papas : 1 1 | — 1 
6 iS. | 3 8 | 10 
aes . een aes Seater ae 
14 15 9g 9 4 
4 4 | Z Zz 1 
47 44 | 49 36 34 
1 1 | 3 2 Sines 
6 | 10 | 6 | 4 4 
3 102 | 83 | 71 88 
10 11 9 11 8 
30 30 | 21 16 16 
4 i 1 : 1 
45 52 34 | 49 34 
23 27 22 24 40 
= ; =e 1 Ser Ss ors 
60 71 iz 68 96 
462 468 418 389 426 
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hospital and attending physician, and identifi- 
cation of the reporter. 

Such data may be supplemented by analysis 
of death certificates. As programs are devel- 
oped, routine specification on the death certifi- 
cate of the type of fatal accident will be 
required. 

The study of accidents by type (motor ve- 
hicle, falls, drowning, poisoning) and by type 
of injury (burns, lacerations, wounds) helps 
to suggest remedial measures. Defects in de- 
sign of equipment or environmental hazards 
are frequently exposed by such analysis. 

The redesign of refrigerators has been under- 
taken as a consequence of studies which revealed 
how many children crawled into discarded ice- 
boxes and were locked in. 

The Cornell University Automotive Crash 
Injury Research project has profoundly in- 
fluenced the design of passenger cars in the 
United States. The importance of the safety 
belt, validated by the Cornell studies, has al- 
tered the thinking of automotive safety engi- 
neers. 

Inarural area of Georgia, an epidemiological 
study, inspired by the high incidence of burns 
reported among children there, formed the basis 
for a public health program to encourage the use 
of screens in front of fireplaces. 

A Latin American analogy may be found in 
rural Chile where a brazier on the floor or the 
ground is the usual equipment for cooking. 
Protective devices, coupled with public health 
educational campaigns, could diminish this par- 
ticular threat. 

Knowledge of the relationship between child- 
hood growth and development and accident 
patterns at different ages is necessary for educa- 
tional programs directed to parents and schools. 
Longitudinal studies, while expensive and time 
consuming, will always be necessary. 

The discriminate use of surveys on cross sec- 
tions of population groups also helps in identi- 
fying and defining needs. 

Retrospective study of deaths from accidents 
using supplemental death certificate forms has 
been made for years in different parts of the 
United States. The data have been useful in 
educating the public and in alerting health 
workers to hazards. 

Epucarion: Education is an elementary step 
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in accident prevention. In all fields, education 
progresses as distribution of information is 
fortified by experience. 

Public health agencies need to be equipped 
with appropriate information and skills and 
motivated to accept educational responsibility 
when they attempt accident prevention. 

The staff of a health agency may help other 
groups in the community and the citizens of the 
community themselves to acquire the necessary 
facts, equipment, and habits. 

Physicians are one of the essential groups in 
accident prevention. They become excellent 
teachers. No medical practitioner speaks with 
more authority on safety for children than the 
pediatrician. Dr. Harry F. Dietrich defines the 
pediatrician’s role as follows: (a) he must gain 
an enlightened awareness of the problem; (0) 
he must attempt to immunize his patients 
against serious accidents by providing parents 
with the theory of accident prevention and sufli- 
cient advice and encouragement to apply it; (c¢) 
he must alert the entire medical profession to the 
gravity and needs of the problem; and (d) he 
must enlist the aid of all available organiza- 
tions in a continuous community and national 
campaign to prevent childhood accidents. 

To this, perhaps, should be added: (e) he can 
alert us to new hazards; and (f) he can, by 
virtue of his detailed knowledge of the patterns 
of growth and development (both mental and 
physical), advise us as to the appropriateness 
and acceptability of preventive measures. 

The school teacher is also important in acci- 
dent prevention, as are all key leaders in the 
community. 

It is the opportunity of the health agency to 
organize, stimulate, coordinate, inspire, and, 
sometimes, to finance cooperative efforts by all 
components of the society. 

CoorpInaTIon or Activities: The prevention 
of childhood accidents is of concern to many 
governmental agencies, traffic departments, and 
departments of education, health, social secu- 
rity, and labor. There is clearly a need for 
closer coordination between agencies engaged 
in this common effort. The role of the health 
agency in some instances actually may be 
limited to coordination; in other situations, the 
health department may play a direct role as 
well. 
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Coordination of health activities 
with educational departments is particularly 


The teaching of safe living has 


agency 


important. 
long been accepted as a responsibility of the 
schools in the Americas. In this work, health 
agencies assume a subordinate role, which ini- 
tially may be limited to provision of suitable 
and up-to-date material. Later it may be possi- 
ble to propose and assist in the development of 
preventive activities, such as swimming classes 
for preschool children as well as school children. 

The frequency of traffic accidents suggests 
the need for coordination among several agen- 
cies. In countries such as the United States, 
Canada, and Mexico, where school-boy patrol 
activities have been initiated, liaison has been 
effected between the education and traffic de- 
partments. Extension and improvement of 
such programs is a goal of many health agen- 
cles. 

Another civic activity is the development of 
adequate recreational facilities for children. A 
well-planned recreational program helps in 
keeping youngsters off the streets and away 
from traffic hazards. Again, such a program 
is seldom the direct responsibility of the health 
agency, but the demonstration of the need and 
recommendations for action could be. 

LxecisLaTion : In many instances, special haz- 
ards to children have been eliminated or con- 
trolled by the enactment and enforcement of 
legislation. 

For example, in the United States flammable 
fabrics in children’s clothing were brought un- 
der Federal regulation by act of Congress. The 
U.S. Congress has similarly acted to protect 
the public by legislation on the manufacture 
and sale of insecticides. 

There are similar problems throughout the 
Americas, and as the reporting of injuries is 
improved, new hazards will be exposed which 
may warrant legislative control. 

Researcu: There is obviously a need for de- 
veloping and continuing operational research, 
as exemplified by surveys, analyses of hospital 
data, and analyses of death certificates. In 
addition, it is essential to initiate and expand 
basic research on human factors in accidents. 

As has been mentioned, the epidemiological 
technique lends itself readily to studies in the 


accident field. MeFarland, Gordon, and others 
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have pointed out the value of applying the prin- 
ciples of epidemiology to the study of accidents. 
Use of this technique already has led to reduc- 
tions on a limited scale in certain types of in- 
juries and deaths. In the past, these have been 
related usually to environmental factors or 
agent factors immediately associated with acci- 
dents. 

One value of the epidemiological approach 
is that it facilitates appraisal of the data col- 
lection process. Epidemiological studies pro- 
vide the basis for determining the value of data 
currently being collected, as well as pointing 
out the need for routine collection of additional 
data. 

A second type of important research is re- 
lated to Practically 
nothing has been done as yet to increase under- 
standing of why people accept or reject recom- 
mendations for their own safety, or how var- 
ious cultures are influenced in acceptance or 


improving education. 


rejection of specific practices. 

A third type of essential research relates to 
improvement in treatment of injuries, through 
planned cooperative study involving several 
hospitals or treatment centers. One example is 
the study of kerosene poisoning now being con- 
ducted in the United States by the American 
Academy of Pediatrics, the American Public 
Health Association, and the Public Health 
Service. By pooling data from numerous hos- 
pitals, it is hoped that the question of the value 
of lavage in these cases can be reliably deter- 
mined, Another such study could be carried 
out to compare the results from various treat- 
ments for serious burns. 

The clinical study or case study will also be 
valuable in childhood accident prevention. The 
individual clinician, and particularly the pedi- 
atrician, can make a significant contribution 
through careful observation and analysis of 
patients seen day-to-day. 


Necondary Prevention 


Hazards to children are not wholly eradica- 
ble. Thus efforts must be directed not only to- 
ward a reduction of fatal accidents but also 
toward amelioration of the effects. Prevention 
of deaths from secondary causes and preven- 
tion or modification of disabilities are, there- 
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fore, aspects of the accident problem that can- 
not be neglected. 

IMPROVEMENT OF EMERGENCY Services: It 
was conclusively demonstrated during World 
War IT that survival rates, length of hospitali- 
zation, and even the degree of disability could 
be related to the quality and distribution of 
emergency care. 

The significance of careful handling of the 
victim, from the time of injury until definitive 
care begins, is appreciated by the medical pro- 
fession. Unfortunately, their concern has not 
always been communicated to those responsible 
for emergency services. 

There are three major elements involved in 
the care and transport of the injured: training 
of personnel, adequacy of equipment, and dis- 
tribution of services in relation to population 
and the facilities used by the population. 

Untrained ambulance attendants, inadequate 
equipment, speeding ambulances, lack of serv- 
ices in rural areas (as well as in some urban 
areas) are common throughout the Americas. 
Curry and Lyttle (2), in their excellent de- 
scription of how one community was successful 
in overcoming these difficulties, provide a blue- 
print that can be adopted by others. 

Adequate emergency room services are vital 
to secondary prevention. The controlling fac- 
tors are again the training of personnel, the 
adequacy of equipment, and the availability of 
services. The special problem presented by ac- 
cidental poisoning demonstrates the importance 
of recognizing these factors. Not only must 
the physician be capable of directing or provid- 
ing general treatment for the child, he must, 
because of the multitude of possible toxic 
agents, be able to track down the specific in- 
gredient. 

The prevention of secondary complications is 
not limited to proper treatment for poisoning. 
Lack of treatment or inadequate treatment may 
introduce further stresses. For example, in 
Mexico, as has been pointed out, there are a 
significant number of deaths each year caused 
by tetanus in the age group 5-14 years. 

REHABILITATION Services: Applied early, re- 
habilitation services contribute to reduction in 
the degree of disability following severe injury. 
Indeed, the caseload of rehabilitation centers in 
the Americas is comprised largely of accident 
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victims.. As more of these facilities are devel- 
oped and the time lag between injury and re- 
habilitation services is decreased, a marked im- 
provement can be expected. Although the 
expense of rehabilitation is usually well justi- 
fied, the prevention of serious injury is even 
more economical. 


Summary 

Extension of current trends suggests that ac- 
cidents will, within the next two decades, be 
the leading cause of death in children 1 to 15 
years of age in many nations of the Americas. 

Rehabilitation centers in the Americas report 
that caseloads are comprised largely of accident 
victims. 

Each specific hazard must be identified and 
prevented on an individual basis, but tradi- 
tional public health procedures, such as epidem- 
iology, provide tested methods. 

Although diseases such as gastritis and en- 
teritis are the first cause of death for half the 
countries of the Americas in the 1 to 4 age 
group, accidents are the leading cause in two- 
thirds of these countries in the 5 to 14 age 
group. Nonfatal accidents are found to cause 
great economic loss because of resultant dis- 
abilities and longer and more expensive hos- 
pitalizations. Motor vehicle accidents, drown- 
ing, burns, poisoning, falls, and bites of insects 
and snakes are leading causes of accidental 
death. With significant exceptions, boys have 
more accidents than girls. More than one-half 
the accidental poisoning cases occur under 2 
years of age, the toxins varying from country 
to country. 

Mortality and morbidity data gathered from 
surveys are essential bases for initiating acci- 
dent prevention activities by health depart- 
ments. U.S. National Health Survey data in- 
dicate 45 percent of all accidental injuries occur 
in the home. 

Accident survey data help to define epidem- 
iological study areas and aid evaluation of pro- 
grams. Accident causation, the subject of in- 
creasing study, is extremely complicated and 
awaits the application of a multidiscipline ap- 
proach. The host-agent-environment triad of 
the epidemiological method is relevant. Accu- 
rate record systems are essential to accident 
studies. Analysis of accurate records has made 
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possible specific successful prevention activities 
in the United States and can serve other nations 
of the Americas. 

Both longitudinal and retrospective studies 
of childhood accidental deaths and injuries 
contribute to prevention. 

Primary and secondary prevention benefit 
equally by educational activities. Education 
in accident prevention is also a major duty of 
a public health agency. Physicians can per- 
form valuable educational work in this field. 

Health departments can establish leadership 
in accident prevention and coordinate the work 
of other community groups. 
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Notes 






Meningococcal Infections 





A progressive decline in mortality from 
certain bacterial infections followed the intro- 
duction of sulfonamides in 1937 and of anti- 
biotics in the next decade. The fatality rates 
for meningococcal infections declined from a 
level of about 40 percent just prior to the use 
of sulfonamides to about 20 percent during 
the next few years. However, in the past 15 
years the fatality rate has remained at a 
slightly higher but relatively constant level of 
about 25 percent, as shown in the chart. 









The two principal classes of meningococcal 





infections are meningitis and septicemia. The 
number of deaths for each of these types has 
fluctuated with increases and decreases in re- 
ported incidence of cases. About 1950 ap- 
proximately two-thirds of all deaths from 
meningococcal infections were attributed to 
meningitis, but during the past few years there 
has been about the same number ascribed to 










meningococcemia as to meningococcal menin- 








Research is needed in epidemiology, educa- 
tional techniques, and emergency treatment and 
first aid. Emergency treatment services can 
be greatly strengthened as a secondary preven- 
tion technique. 
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gitis. Since no morbidity data by type of in- 
fection are available, it cannot be determined 
whether the septicemic form is becoming rela- 
tively more frequent. 

The number of deaths from meningococcal 
infection currently reported annually is about 
800, which is far in excess of those from 
diphtheria, measles, streptococcal sore throat 
and scarlet fever, typhoid fever, or whooping 
cough. Since 1955 meningococcal infection 
has outranked poliomyelitis as a cause of 


death. 


Case fatality rates for meningococcal infections, 
United States, 1925-58. 
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The fact that this acute infection causes 800 
deaths a year and 1 fatality for every 4 
cases reported suggests the need for the de- 
velopment of more effective methods for its 
control.—Dr. Cart C. DAveER, medical ad- 
viser, National Office of Vital Statistics, Public 
Health Service. 
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Poliomyelitis in the United States, 1957 


LAURI D. THRUPP, M.D., HELEN E. FORESTER, B.A., 
and JACOB A. BRODY, M.D. 


OLIOMYELITIS reported in the United 

States during 1957 reached the lowest level 
since 1942. A total of 5,485 cases were re- 
ported to the National Office of Vital Statistics, 
Public Health Service, a rate of 3.2 per 100,000 
population. Of these cases, 2,499 were re- 
ported as paralytic, and 2,826 nonparalytic. 
The paralytic status was unspecified for the 
remaining 160 cases. 

Table 1 presents total national poliomyelitis 
incidence rates from 1935 through 1957 as re- 
ported to NOVS. Although wide annual vari- 
ations occurred, the incidence of poliomyelitis 
remained high from 1948 through 1955. Dur- 
ing 1956, half as many cases occurred as dur- 
ing the previous year, while in 1957, reported 
cases were only one-fifth of the 1955 figures. 


Seasonal Distribution 


Variability in seasonal distribution patterns 
as well as in annual poliomyelitis incidence in 
recent years is further apparent from figure 1, 
which presents the seasonal curve of weekly 
reports to NOVS for the years 1942, 1947, and 
1952 through 1957. 

For paralytic poliomyelitis alone, as shown 
in figure 2, the seasonal rise in 1957 was grad- 
ual, and peak incidence was not reached until 





Dr. Thrupp, formerly chief of the Poliomyelitis Sur- 
veillance Unit, Communicable Disease Center, Public 
Health Service, Atlanta, Ga., is now with the Fourth 
Medical Service, Boston City Hospital. Miss For- 
ester is a statistician and Dr. Brody, epidemic intelli- 
gence service officer, with the Poliomyelitis Surveil- 
lance Unit. 
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the end of September (39th week), much later 
than the late August peaks reached in 1955 and 
1956. Data specifying paralytic status, prior 
to 1955, are not available on a nationwide scale. 

During 1957 the seasonal distribution curve 
for paralytic poliomyelitis differed consider- 
ably from nonparalytic poliomyelitis. Cases 
reported in the poliomyelitis surveillance pro- 
gram during 1957 by week of onset are pre- 
sented in figure 3. Whereas nonparalytic dis- 
ease reached a sharp, seasonal peak in early Au- 
gust, paralytic poliomyelitis rose gradually to 
a minor peak in early August and subsequently 
remained at a plateau, not reaching maximum 
weekly incidence until almost 2 months later. 
The proportion of paralytic cases among re- 
ported poliomyelitis cases was notably lower in 
all regions ‘of the country during July and Au- 
gust as compared with the remainder of the 
vear. 


Morbidity Reporting 


In recent years increasingly widespread ap- 
plication of virus diagnostic tissue-culture tech- 
niques has permitted study of numerous out- 
breaks of nonparalytic aseptic meningitis. It 
is now well documented that many agents of 
the ECHO and Coxsackie groups are capable 
of producing an illness clinically indistinguish- 
able from aseptic meningitis caused by the 
poliovirus. On rare occasions these agents 
have also been associated with paralytic disease. 

During 1957, large outbreaks of illness with 
aseptic meningitis syndrome due to nonpolio- 
myelitis enteroviruses were recorded in many 
States, including Wisconsin, Minnesota, Michi- 
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Data Collection 


Basic functions of the National Poliomye- 
litis Surveillance Program are the continual 
collection of data on the safety and efficacy of 
poliomyelitis vaccine and the study of the epi- 
demiological trends of poliomyelitis in the 
United States. Established in April 1955 at 
the Communicable Disease Center of the Pub- 
lic Health Service, the program is based on 
participation by local and State health depart- 
ments, the National Office of Vital Statistics, 
diagnostic and research laboratories, the Na- 
tional Foundation for Infantile Paralysis, and 
others with responsibility and interest in the 
field of poliomyelitis and poliomyelitis-like 
diseases. Mimeographed Poliomyelitis Sur- 
veillance Reports are issued regularly, review- 
ing data reported in the program. In addition 
to these periodic reports, reviews of informa- 
tion recorded in 1955 and 1956 have been pre- 
sented (7-4). 

During 1957, 47 States, the District of Co- 
lumbia, and three Territories participated with 
the Poliomyelitis Surveillance Unit in studying 
data, including age, race, sex, date of onset of 
symptoms, paralytic status, and vaccination 
status of reported poliomyelitis cases. The 
present report reviews poliomyelitis incidence 
during 1957 and summarizes the epidemiologi- 
cal patterns in that year in comparison with 
1955 and 1956. 








gitis cases, as well as early cases from aseptic 
meningitis outbreaks later demonstrated epi- 
demiologically and virologically to be due to 
other than polioviruses. 

Routine practices in the morbidity reporting 
of such cases vary. While a number of non- 
poliomyelitis aseptic meningitis cases were in- 
cluded in routine morbidity reports as 
nonparalytic poliomyelitis, data recorded in the 
epidemiological reports to the Poliomyelitis 
Surveillance Unit were refined in some States 
by subtraction of cases from known aseptic 
meningitis outbreaks initially reported as non- 
paralytic poliomyelitis. 


Distribution 
Geographic 


In contrast with recent years, no large out- 
breaks of paralytic poliomyelitis occurred dur- 
ing 1957 in the United States. Table 2 pre- 
sents poliomyelitis cases reported in the polio- 
myelitis surveillance program by State and 
region during 1956 and 1957 and estimated at- 
tack rates by paralytic status. The generally 
low incidence of paralytic disease in all regions 
is apparent. Highest attack rates for 1957 
were reported in the southeastern, south cen- 
tral, and southwestern regions, where para- 
lytic rates were 1.8, 2.9, and 2.0 per 100,000, 


Table 1. Total national poliomyelitis incidence, 


1935-57 








gan, Ohio, North Carolina, Virginia, and 
Tennessee. These included communitywide 
epidemics of febrile illnesses often with aseptic 
meningitis symptoms or skin rash, or both, as- 
sociated with KCHO-9 virus. 

With reported poliomyelitis at a low level, 
individual case diagnosis has become more im- 
portant. During the year, a relatively low 
percentage of cases were paralytic. This per- 
centage was lowest in July and August, the 
period during which the aseptic meningitis 
epidemics were occurring. A proportion of 
the cases reported as nonparalytic poliomyelitis 
during this time are felt to have been caused 
by the ECHO and Coxsackie viruses. In- 


cluded in this group are endemic aseptic menin- 
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| | 
| Rate || | Rate 
Year | Cases | per || Year Cases | per 
| "100,000 |) 100,000 
1935._.| 10,839 | 8.5 || 1947___| 10, 734 7.5 
1936__.| 4,523 | 3.5 || 1948___| 27,902] 19.1 
1937___| 9,511 | 7.4 || 1949___| 42,173 28. 4 
1938___| 1, 705 | 1.3 || 1950___| 33, 300 22. 0 
1939___| 7,339 | 5.6 || 1951___| 23, 386 18. 6 
1940__.| 9,826 | 7.5 || 1952.__| 57,879 | 36.9 
1941___| 9, 086 | 6.8 || 1953___| 35,592 | 22.5 
1942___| 4,033] 3.0 || 1954___| 38,476 | 23.9 
1943.__| 11,540 | 9.3 || 1955___| 28, 985 17. 6 
1944___| 16, 935 14.7 || 1956__.| 15,140) 9.0 
1945-_.| 12,101 | 10.3 || 1957--.| 5,485 | 3.2 
1946 25, 196 | 18. 4 
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SourcsEs: For 1935-1949, The Notifiable Diseases, 
Annual Reports, Public Health Service, 1935-49; for 
1950-57, National Office of Vital Statistics, Weekly 
Morbidity and Mortality Report, vol. 6, No. 53, Oct. 
29, 1958. Population estimates are from the Bureau of 





the Census. 
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respectively. Only Texas and the District of , Age 

Columbia reported more than 3 paralytic cases During the past 5 years there has been a 
per 100,000, whereas in 1956 this rate was ex- _ progressive rise in the proportion of paralytic 
ceeded in 27 States. cases among preschool children. As shown in 


Figure 1. Poliomyelitis incidence in the United States, 1942, 1947, 1952-57." 
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table 3, 44 percent of paralytic cases reported 
in the 1957 poliomyelitis surveillance program 
were in children under 5 years of age, compared 
with 42 percent in 1956, 32 percent in 1955, and 
29 percent in 1952. This concentration of para- 
lytic poliomyelitis in the preschool age group 
was observed throughout the Nation, although 
the tendency was more marked in southern 
regions. 

In figure 4, age-specific attack rates for para- 
lytic poliomyelitis in the United States during 
1955, 1956, and 1957 are plotted on a loga- 
rithmic seale. During 1957, as in 1956, the 
highest age-specific rates occurred at 1 year of 
age, with a rapid decline thereafter to rela- 
tively stable rates beyond age 10. This pattern 
is in contrast with the experience during the 
previous 20 years (5), when attack rates in 
this country generally tended to remain high 
throughout the first decade. 

The remarkable trough in paralytic polio- 
myelitis attack rates among children 7 and 8 
years in 1955 has persisted in this cohort 
through 1956 (then 8 and 9 years of age) and 





1957 when the lowest rates were among the 9- 
and 10-year-olds (fig. 4). 

For nonparalytic poliomyelitis, in contrast 
with paralytic, the age distribution during 1957 
was not appreciably changed from the pattern 
of 1952, 1955, and 1956 (table 3). The largest 
proportion of cases appeared in the 5- to 9-year 
age group, and the estimated age-specific at- 
tack rates for nonparalytic disease peaked ap- 
proximately at ages 3 through 7. 









Sex 






During 1957, just as in 1956 and in previous 
years, total poliomyelitis incidence in males ex- 
ceeded that in females. In recent years, how- 
ever, incidence in young adult females has 
tended to exceed that in males (3,5). This 
pattern was seen in 1956 (4), when more cases 
occurred in females than in males at age 12 and 
ages 20 to 24. During 1957 the cases in females 
outnumbered the cases in males throughout the 
20- to 40-year age group (table 4), but when 
corrections are made for the fact that the fe- 
male population exceeds the male population 













































































Figure 2. Paralytic poliomyelitis incidence in the United States, 1955—57.' 
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Figure 3. 


NUMBER OF CASES 


Seasonal incidence of poliomyelitis in.the United States, 1957." 


NONPARALYTIC (2669 CASES) 
j 


PARALYTIC (2212 CASES) 








WEEK OF ONSET 


* Cases reported to the Poliomyelitis Surveillance Unit, Communicable Disease Center, Public Health Service. 


in this age group, these differences are not so 
prominent. 


Racial 


Current age-specific attack rates cannot be 
derived by race since nationwide population 
estimates by race and age are not available 
beyond the 1950 census and since reporting of 
poliomyelitis by race is not a uniform practice. 

Nevertheless, data from southern States and 
from several urban areas suggest that paralytic 
poliomyelitis attack rates in Negro populations 
are increasing both absolutely and relative to 
the rates in whites. Estimation of paralytic 
poliomyelitis attack rates by race in southern 
States in 1955 revealed the rate among whites 
to be 1.8 times that among nonwhites, while in 
1957 the rate among whites was only 0.75 times 
that for nonwhites (6). 

In the 1956 Chicago epidemic attack rates for 
paralytic poliomyelitis among Negroes were al- 
most eight times those in whites (7,8). During 
1957, the only large city with any concentration 
of poliomyelitis was Washington, D.C., where 
the paralytic attack rate in nonwhites was four 
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times as high as in whites. In 1956 and 1957, 
study of 14 additional urban areas reveals that 
6 of these 14 experienced a similar increase in 
paralytic rates among nonwhites, in contrast 
with patterns of previous years. These areas 
were Philadelphia, Richmond, Norfolk, New 
York, Baltimore, and Atlanta. 


Vaccination History 


Evidence suggesting poliomyelitis vaccine 
effectiveness in the prevention of paralytic dis- 
ease continued to accumulate during 1957. 
Table 5 presents by age group the proportion 
vaccinated of paralytic and nonparalytic cases 
reported during 1957 in the poliomyelitis sur- 
veillance program from 47 States and the 
District of Columbia. Since much of the non- 
paralytic illness was caused by nonpolioviruses 
against which the vaccine is ineffectual, it was 
expected that the proportion vaccinated among 
nonparalytics would be higher than among par- 
alytics. This higher incidence among nonpar- 
alytics was observed in all age groups. An 
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Table 2. Poliomyelitis cases reported in 1956 and 1957 by State and paralytic status 















































] 
1956 1957 
. , Cases ! Rates 2 | Cases ! Rates ? 
State and region : | | 
| Non- | 7; | Non- | | Non- | 77,. | Non- 
Para- | Unspe-| Para- | | Para Unspe-| Para- | 
et para- | —. wie para- 42 para . 4: para- 
| lytic | lytie | cified | lytic lytic | lytic | lytic cified | lytic | lytic 
FE SEE LORS: ET: CONNER - eee ee ee ee ee 
innit NRPS =e | | | | 
United States_______- 7,911 | 6,555| 674) 47 3.9 2,499 | 2,826 | 160 ii AY 
a es4| 680; 66| 16{ 16; 192| 218 |___. 5 | 5 
ne 14 Pitecd rl: | oS pave a) oe 
New Hampshire- - - - - - -- Sf 12 | A ot -aeeny 1 i) =a si ics: 
Vermont... -__- ee aes a! @i......| 22) 27 4 ¢ peter | Rae. 
Massachusetts - - - - - - - - - 48 2, =e | 1.0 3 11 _ 2 eee | ee .3 
Rhode Island - - - - -- eaevi 2 - iy ee | ee .8 ee ee eee Peer eae 
Connecticut_---..--.---- | 30 | ckaecl Saae 2. 4 | 13 7. =e 6 | J 
New York.___---------| 384 | 369 1} 24) 23 107 9 |_____- ‘71 .8 
New Jersey -_---------- | on] 11 Lyi aii = 52 |. 5 | 9 
Pennsylvania- - -------- 100 | 60 64 .9 | .5 | 23 | 13 |... = 4 ae 
Worth Central_.........---.- | 2, 659 | 2,827 | 267 5. 4 5.7 | 718 | 1, 021 393; 1.4] 2.0 
naan Sal fete | 313] 262 | 3) 3.4 2.9} 122] 101 6} 1.3] 1.1 
Indiana. _-__-_--- inl ME EB ieccece.] SS 40| 87 73 ceed Seed 1.6 
Rabie Serericuihe | 1,148 | 792 | 17| 12.2 84) 161 145 | 1 ‘7 } 1.5 
Michigan... --.--.-.| 308 | 348 |______- | 4.1 46); 121 377 16/ 48 
as ii assis as ent 263 | 270 5| 7.0 7.2 | 35 73 sO 1.9 
OO ee | 78 | 87 | 2.4 2. 7 | 34 | 32 |_- - 1.0 | 1.0 
aS “| 48] aor) 44] 21.7] 182] 21 57 |__ 8 2.0 
Ee a 220 | 3; 45) 52] 60 62 | ais 1.5 
North Dakota__- veal 3; 27] i; 20 4.1 | 7 7 Si LA 1.1 
South Dakota____-- mae 8| 28] 1] -L2} 40] 18 | 14 10; 26 2.0 
Nebraska___--__-------- } 658] 126 | 8/ 41 8. 9 29; 45 3| 20{| 31 
Kansas___-- -- pet ieecatscenkets Peele Rens 185 eee 18 | 35 | 2 1. 6 
Hertheest..........-. alketoutele | 295 239 18; 49 4.0— 66 | 41 | 12 4.2 | i 
Montana_-_-_____- ie are 38 ly em ee ef 5 5 2 | ef .8 
ES RS Pee 18 17 1 5. 6 5. 3 | 7 | 5 |. eI 1. 6 
ta RINT 63} 31 | 16]; 101] 50] 6 | 7 10 9 1.1 
Washington____-_-_---- : 98 93 i? Qa me 19 a i J 
SE 78 |  _ aa A 29 21 1.6 | 1.2 
Southeast..._.__._____.___.| 997) 849 98 3.0 2.5 621 506 71| 18{ 15 
SEES > Se |, eee ee 4.5 1 4 ae 2 9 
Maryland... .........- 90 | eee aC .8 33 | om = 5 
District of Columbia___-| 7 | | ee ae .5| 66 Ph ccexccl . 1.1 
SESS ener 151 86 |_- or san 2. 4 | 69 | dh Oe | 2 1.0 
West Virginia_-___--_--_-- 60 | 48 5| 30; 2.4 39 | 18 | 5 2.0 | .9 
North Carolina | el 3 1......1 261, 21 52 | 181 |_____ 12] 40 
South Carolina_---__-- 46 | 67 |...----| 20] 28 66 | 41 | 21; 28) 1.7 
a as a Ga oe acnl | 101 85 | Li Zvi 23 71 10 | 12; 1.9] .3 
Florida________- 777) 108} 169) 92) 27 | 45 39 57 38 1.0 1.4 
Kentucky...........-.| 84] 112] ce. ae % | 68 39 | £3) 29 
Tennessee - _ _- a Deere ee 68 92 [| es 2.7 
Alabama_---_-_- —— oe) 9 ae | 20 1.3 49 iS } 1.6] .3 
South Central_____.___. __.| 1,578 | 1,010 1200; 87| 56] 588 603 21 2.9 3.3 
Mississippi.............| 184] 75| 35) 8&7| 35 30 38 15 1.4 1.7 
Arkansas_______- aek | 146| 7% | | @&0! «42 25 25 1. 4 | 1.4 
Loem........-....... 44) 261.......1 068i @&8 74 | 95 2.4 3.1 
Oklahoma- -_--_-___--- | 98) 94; 33/ 41] 42 35 80 6 1.5 3. 5 
i aise _..| 786] 571] 52] 8&2] 64 369 365 40) 40 
ee ES: 1,703 | 950) 105 95] 58 374 442 33 20 24 
ees ee ae ee ee ee Se ne oe ie 1.3 
New Mexico--__-__-_-.-.- 37 | 21 | 26 45; 2.6 19 | 10 | ! 2.3 1.2 
I oa oc winacerom vine | 65 61 | 1 6.1| 58 22 | Ree 1.6 
RRR S 145 24 | 58 | 17.9) 3.0 2}; 10) 1 1.4 1.2 
Ne ice a ae 13 6 | 17 5.3) 2.4 i 3 | v4 1:4 
California... -...-.-.-. 1,386 { 770 )........ 11) 87) 208 | 379 | 2.1 2.7 
i a a le 7 2 | $i 281 2 3 | : i 
eee 45 Wl incususl ST) ae 9 | 1.5 2 
i i 48 2 eee 2.1 | 3 40 | 4 | ; 1.8 
| | | | 
‘Source: National Office of Vital Statistics, Mor- 2 Rates per 100,000 population based on population 


bidity and Mortality Weekly Report, vol. 5, No. 53, estimates by the Bureau of the Census. 
Oct. 23, 1957, and vol. 6, No. 53, Oct. 29, 1958. 
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Table 3. Percentage distribution of paralytic and nonparalytic poliomyelitis cases by age group * 
1952,? 1955,” 1956,°> and 1957 * 





Paralytic Nonparalytic 
Age group, in years 








| 
1952 | 1955 1956 1957 1952 1955 1956 1957 
| 



































FS ra rene 29 | 32 
SEER OEE RL 25 21 | 16 18 31 29 26 28 
Uo ne re Bet eres eer 13 { 12 11 9 \ 16 { 17 16 16 
See ann rin | ’ 7 7 6 8 10 11 
i tiscecg ies ba Secure dlink win eerfuiaa steal \ 33 16 15 13 \ 31 { 16 18 18 
BUIANOVOVORs no6 oo ee meee . 1] 9 10 9 9 10 
fe ee a a | 
Total percent....-.---------| 100 99 100 100 | 99 98 100 100 
Total cases... _____-- ------| 13,552 | 9,564 | 7,399| 2, 262 | 8, 321 | 8,775 | 6,269| 2,698 
1 Based on data reported to Poliomyelitis Surveillance previously presented in reference 3. 
Unit in the age distribution analysis. Cases in which 31956 data from 45 States and District of Columbia, 
paralytic status was not specified are excluded. reference 4. 
21952 data from 22 States and District of Columbia 41957 data from 47 States and District of Columbia. 


and 1955 data from 33 States and District of Columbia 


Figure 4. Age-specific attack rates for paralytic poliomyelitis in the 
United States, 1952 and 1955—57.* 
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‘Cases reported to the Poliomyelitis Surveillance Unit, Communicable Disease Center, Public Health Service. 


Vol. 74, No. 6, June 1959 541 





Table 4. Paralytic poliomyelitis cases in the 
United States in 1957, showing age distribu- 
tion by sex * 


Ave group, in years Males | Females 


0-4 

5-9 

10-14 

15-19 
20-24 

25-29 

30-34 

35-39 _ - 

40 and over_ 
Unknown 


Total 1, 265 


*Cases in which sex was unknown were omitted. 


Source: Data reported to Poliomyelitis Surveillance 
Unit from 47 States and the District of Columbia. 


overall total of 54 percent of nonparalytic cases 
had received some vaccine as compared with 30 
percent of paralytic cases. 

The ability of the vaccine to modify the 
clinical characteristics of the disease is indi- 
cated in the correlation which exists between 
number of doses received and absence of paral- 
Whereas 56 percent of all nonvaccinated 
poliomyelitis cases were paralytic, only 25 per- 


VsIs. 


cent of all triply vaccinated cases were reported 
paralytic. 

Data obtained in August and November of 
1957 for the Poliomyelitis Vaccine Activity 
Unit by NOVS through a supplement to the 
Census Bureau’s Current Population Survey 
permitted an estimate of the vaccination status 


Table 5. 


Age group, in years 
Total 
cases 


0-4 , 970 
5-9 é : 394 
10-14 aoe 198 
15-19 132 
20 and over 492 


Paralytic 


One or 
more doses | vaccinated | 


of the United States population by age group. 
This analysis was under the direction of Dr. 
Monroe Sirken, chief, Actuarial Analysis Sec- 
tion, National Office of Vital Statistics. Using 
as numerators the vaccination history of cases 
of paralytic poliomyelitis reported by age 
groups in the poliomyelitis surveillance pro- 
gram and as denominators the above United 


g 
States population estimates by age group and 
raccination status, rough calculations of para- 
lytic poliomyelitis attack rates were derived in 
vaccinated and unvaccinated populations. The 
estimated paralytic poliomyelitis rates were 
lower in the triply vaccinated than in the unvac- 
cinated population (table 6). The percentage 
reduction ranged from 90 percent in the 0-4 
year age group to 54 percent in the 20-29 year 
age group. 

Such estimates represent uncontrolled com- 
parisons of ratios rather than measured attack 
rates in controlled populations, and as such are 
subject to many potential errors. Such factors 
as variations in the vaccine status in different 
areas, ages, and population groups, and varia- 
tions in the actual exposure to virus in individ- 
ual groups should be taken into account in ana- 
lyzing effectiveness of vaccine. Various studies 
are in progress at the present time to evaluate 
vaccine effectiveness in more controlled popula- 
tion subgroups. 

Triply Vaccinated Cases 

Caves occurring in triply vaccinated persons 
during 1957 included 207 paralytic, 588 non- 
paralytic, and 1 unspecified case. Of these, lab- 


Paralytic and nonparalytic poliomyelitis in the United States in 1957, by age group and 
vaccination history * 


Nonparalvtic 


Total 
cases 


One or Percent 
/more doses | vaccinated 


Percent 


246 

198 
93 | 
37 


84 








Total 2, 186 





658 





‘Omitting cases in which vaccination status or age was not reported. 


Source: Data reported to Poliomyelitis Surveillance Unit from 47 States and the District of Columbia. 
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Table 6. 


Age group, in years 


Total 


Paralytic poliomyelitis cases ' in the United Stafes, 1957, attack rates among triply 


Paralytie cases Attack rates 


_ eS eee ae Percent 
effective- 
Not vae- | 3+ doses | Not vae- | 3+ doses | ness 
cinated cinated 
724 | 59 92.8 9. 6 90 
196 | 88 56. 5 9,2 84 
200 | 45 23. 6 4.4 81 
332 12 16. 0 o4 54 
1175 | 2 6. 4 ig 79 
1, 467 206 28:2 Ga 75 


*Cases reported to the Poliomyelitis Surveillance Unit. 
2 Population estimates of triply vaccinated and nonvaccinated persons provided by Dr. Monroe Sirken, chief, 
Actuarial Analysis Unit, NOVS, Public Health Service. 


oratory data were reported on 85 paralytic cases 
and 171 nonparalytic cases (table 7). Studies 
were negative in the large majority of these 
cases; only 19 percent of the paralytic and 15 
percent of the nonparalytic cases studied were 
confirmed as exhibiting current or recent infec- 
tion with poliovirus, while other viruses were 
isolated in 10 percent of the paralytic cases and 
in 20 percent of nonparalytic cases. 

Data regarding the extent of paralytic in- 
volvement remaining after convalescence were 


Table 7. Poliomyelitis cases in triply vacci- 
nated individuals in 1957, as indicated in 
laboratory studies 


Paralytic Nonparalytic 


Type of 
disease Percent | Percent 
Cases | of total | Cases | of total 
tested tested 
Poliomyelitis 1__- 6 7 11 6 
Poliomyelitis 2___- 6 
Poliomyelitis 3 10 12 Zz 4 
Poliomyelitis, type | 
unspecified : aac 1 ] 
Coxsackie _- - - 6 te 15 9 
BCH... 525. ; ] ] 10 | 6 
Unidentified virus___| I 1/ 10] 6 
Negative__--__- 61 72} 111 65 
sbotal. .< 85 100: | 171 10] 





Source: Data reported to the Poliomyelitis Surveil- 
lance Unit from State and local health departments, 
from research laboratories, and from laboratories of 
the Virus Diagnostic Unit of the Communicable Dis- 
ease Center, Public Health Service. 
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Table 8. Paralytic poliomyelitis cases in triply 
vaccinated individuals in the United States 
during 1957, showing severity of residual pa- 
ralysis as indicated in laboratory studies 





| Polio- | Cox- | Nega-| No 
Estimated | virus |sackie| tive Jlabora- 
severity iso- iso- jlabora-| tory | Total 
lated | lated | tory | study | 
| results 
cans a ane 
ae e 
CCG) a as i eo I 115 119 42 
Moderate__--.------| 3 3 10 23 39 
Mild_ | 4 21 29 54 
46} 71 | 135 


Total ____-- 14 | 4 | 


! Including one fatality. 
Source: Data reported to the Poliomyelitis Surveil- 
lance Unit. 


submitted by physicians in 135 cases (table 8). 
Residual paralysis was roughly estimated to be 
severe in 42 cases, moderate in 39, and mild in 
54 cases. Of the severe cases poliovirus infec- 
tion was confirmed in 7 and laboratory studies 
were negative in 15. 

During 1957 three deaths from poliomyelitis 
were reported in triply vaccinated persons. 
Pathological findings were characteristic of 
acute poliomyelitis in one case from which type 
3 poliovirus was isolated. In a second case, 
pathological findings were suggestive but lab- 
oratory studies were negative. The remaining 
fatal case was not confirmed; postmortem ex- 
amination was not performed, and no material 
for virus isolation was available. 
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Vaccine Distribution 

During the period April 1955 through De- 
cember 1957, a cumulative total of 186.2 million 
cc. of net bottled poliomyelitis vaccine was dis- 
tributed for domestic use. This total includes 
27.7 million cc. shipped during the period 
April-December 1955, 70 million in 1956, and 
88.2 million in 1957. In addition, 19.2 million 
cc. were exported during the period August 1956 
to December 1957. During 1957, shipments 
lagged considerably behind releases, and a bal- 
ance of 33.1 million cc. was cleared by the 
National Institutes of Health but not shipped 
by the end of the year. Distribution of vaccine 
by calendar quarters is presented in figure 5. 


Vaccine Safety 

Reporting of cases occurring within 30 days 
of a poliomyelitis vaccine inoculation was less 
thorough during 1957 than in 1955 and 1956. 
Analysis of 36 cases in 1957 with complete data 
revealed no tendency for the onset of illness 
to group in the 4- to 11-day period follow- 
ing inoculation. Onset of paralysis occurred in 
the inoculated limb in six cases and in the oppo- 
site uninoculated limb in four cases during 
1957. No specific vaccine lot was known to be 
associated with more than three paralytic cases. 
The 1955 Cutter cases, in contrast, were associ- 
ated with a small number of specific lots, and 
paralysis usually began in the inoculated limb 
4 to 11 days following vaccination (7). 


Discussion and Summary 


Reported incidence of poliomyelitis in the 
United States during 1957 reached the lowest 
level since 1942. There were no major polio- 
myelitis outbreaks, and attack rates, particu- 
larly of paralytic disease, were low in all 
regions of the country. 

Concurrently, during 1957 almost 90 million 
cc. of poliomyelitis vaccine were shipped in this 
country, bringing to over 180 million cc. the 
total vaccine distributed for domestic use since 
April 1955. More than half of our population 
has now received at least one dose of vaccine. 

The extremely low incidence for paralytic 
poliomyelitis of 1.5 cases per 100,000 during 
1957 is impressive in view of the extensive use 
of vaccine. However, marked annual varia- 
tions have characterized poliomyelitis incidence 
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Poliomyelitis vaccine distribution, 
1955-57." 


Figure 5. 
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*Data from Poliomyelitis Vaccine Activity Unit, 
Bureau of State Services, Public Health Service. 
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in this country in recent years. Furthermore, 
response to commercial poliomyelitis vaccine 
has been variable (9), and vaccinated subjects 
appear to be readily susceptible to gastrointes- 
tinal infection upon natural exposure to polio- 
virus (10-12). Therefore, it cannot be con- 
cluded that the widespread use of vaccine was 
alone responsible for the low total incidence of 
the disease during 1957. Final evaluation of 
the effect of inactivated poliomyelitis vaccine 
on poliovirus ecology and on total poliomyelitis 
incidence will require continued study over the 
next several years. 

Changes in epidemiological patterns may 
nevertheless reflect the size and character of the 
vaccinated population since the Nation is not 
uniformly vaccinated. It has, therefore, become 
of increasing importance to continue detailed 
study of epidemiological trends of poliomyelitis 
in this country. 

The striking change in age distribution pat- 
tern of paralytic disease observed during 1956 
continued through 1957, with preschool children 
accounting for the largest proportion of cases 
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and with peak age-specific attack rates en- 
countered in l-year-old infants. Since the pre- 
school ages were less thoroughly vaceinated 
than older children, it is probable that this 
change in the relative age distribution is at 
least in part a result of the vaccination pro- 
grams. The trough in age-specific attack rates 
for paralytic poliomyelitis noted in 1955 among 
7- and 8-year-olds and again in 1956 among 8- 
to 9-year-olds has persisted this year among the 
same cohort, now 9 and 10 years of age. Since 
this group in particular was thoroughly vac- 
cinated in the school programs of 1955, the 
persistence of lowest paralytic attack rates in 
this population for 3 years suggests both ef- 
fectiveness of the vaccine and duration of the 
induced immunity over the 3-year period. 

Relatively and absolutely increased incidence 
of paralytic poliomyelitis was encountered dur- 
ing 1956 and 1957 among nonwhite racial 
groups in the south and in several metropolitan 
areas throughout the country. 

Paralytic poliomyelitis cases tended to occur 
among unvaccinated individuals during 1957. 
Examination of vaccination history for para- 
lytic cases in comparison with the estimated 


vaccination status of the United States popula- 
tion has permitted gross but reasonable esti- 
mations of paralytic attack rates in vaccinated 


and unvaccinated populations. The rate of 
paralytic disease in the triply vaccinated group 
was apparently reduced compared with that 
in unvaccinated populations. Further, a pro- 
gressively lower incidence was recorded for 
those who had received 1, 2, or 3 doses of 
vaccine. These variations in calculations of 
effectiveness of three doses of vaccine reflect the 
unequal exposures of populations to virus and 
differing vaccination status of specific groups. 
The estimates are useful in determining the 
range rather than the specific degree of effec- 
tiveness. 

Poliomyelitis vaccine shipments declined dur- 
ing the latter part of 1957. It is evident that 
increasingly active immunization programs will 
be required in order to achieve completion of 
the requisite three-dose schedule in large seg- 
ments of the population as yet incompletely 
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vaccinated. Particular effort will be necessary 
in groups at relatively increasing risk, includ- 
ing the preschool ages and nonwhite popula- 
tions. 
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Federal Interest in Juvenile Delinquency 


Youth is the period of building up the habits, hopes, and faiths. 
Not an hour but is trembling with destinies —JOHN RUSKIN. 





AIMS C. McGUINNESS, M.D. 


ANY American children grow up in a 

rough world. They come from homes 
broken by desertion, divorce, or separation, or 
are children of unwed mothers. These, gen- 
erally, are the youngsters, deprived of a fa- 
ther’s support, who are dependent upon the 
Federal-State aid to dependent children pro- 
grams for the bare necessities of life. 
Throughout the Nation there are more than 2 
million of these children. 

There are many pressures. 
children under 12 years of age, whose mothers 
work full time away from home, have no day- 
time afterschool supervision. There is no tell- 
ing how many children live in undesirable 
neighborhoods with substandard housing. 
Every year millions of children change schools, 
moving from State to State, from town to 
town, or into different neighborhoods. Many 
children, of course, grow up in combinations of 
these unfortunate situations, these pressures. 

And from their numbers come many of the 
disturbed children, the youngsters in conflict 
with the law, members of what has been called 
“the shookup generation.” 

Police currently handle more than 1.7 million 
cases of juvenile misbehavior a year. About a 
quarter of these, or 428,000, are referred to the 
juvenile courts by police; an additional 175,000 
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delinquency cases are referred to juvenile courts 
by parents, teachers, or social agencies, making 
a total of more than 600,000 delinquency court 
cases every year. ' 

Their number grows. The delinquency cases 
handled by the juvenile courts increased by 137 
percent between 1948 and 1957, whereas the 
child population from 10 to 17 years of age 
increased only 28 percent. 

By 1965 there will be an estimated 30 mil- 
lion children in the United States in this high- 
risk, vulnerable age group, a third more than 
in 1957. If the incidence of juvenile delin- 
quency continues to increase at the same rate as 
it has since 1948, then by 1965 the juvenile 
courts will be handling delinquent children at 
an annual rate of about a million cases. And 
by then, police will be handling a much greater 
number, many of which will never reach the 
courts. 

There isn’t any simple solution, as we all 
know. But we know, too, that juvenile delin- 
quency has reached perilous proportions. ‘Two 
things urgently need doing: first, we must 
arouse ourselves and our communities to get 
on with the job of doing those things that could 
and should be done now, and second, we must 
pursue with vigor the search for better under- 
standing of the basic conditions which lead to 
this fearsome complex of social behavior. 


Cooperative Efforts Needed 


Successful efforts to combat juvenile delin- 
quency require cooperation. It is a job for a 
number of people: the parents and relatives, 
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Standard Family Court Act 


Family courts would take the place of separate 
juvenile and domestic relations courts in model 
State legislation developed by the National Proba- 
tion and Parole Association in cooperation with the 
Children’s Bureau, Department of Health, Educa- 
tion, and Welfare, and the National Council of 
Juvenile Court Judges. 

The model legislation, entitled the “Standard 
Family Court Act,” was published in April 1959, in 
the Journal of the National Probation and Parole 
Association, as the culmination of a 4-year project. 

The need for a unified court approach to family 
problems has been indicated by various students of 
judicial procedure since early in this century. The 
new standard act represents a radical departure 
from previous model legislation by bringing to- 
gether, under the jurisdiction of a single court, the 
major legal issues and problems of a personal na- 
ture which arise within families. 

The family court, as proposed, would be set up 
on a statewide basis and would include a corps of 
specialized services within each court to treat such 
problems as delinquency and neglect, as well as pro- 
vide special services in cases involving divorce, 
legal separation, support, adoptions, and certain 
criminal actions involving adults who commit 
offenses against children or other members within 
a family. 

The new proposal, for the use and implementation 
by State legislatures, spells out the duties and 
responsibilities of the court as well as its relation- 
ship to other agencies. It sets up safeguards around 
the rights of parents and children in its provisions 
for legal counsel and in certain limitations it places 
on the court’s procedures and disposition powers. 

Specifically prohibited by the act would be trans- 
fer of a delinquent child to an institution for adult 
criminals; placement of a neglected child in an insti- 
tution for delinquents; and subjecting a child to 
criminal court penalties and juvenile court control 
for the same offense. 

The organizational pattern of the family court act 
would permit the establishment on a national basis 
of an accurate count of the number of children and 
families in trouble. Statewide reporting exists now 
in several States but not on a unified basis. 
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the doctor, the psychologist, the teacher, the so- 
cial worker, the minister, the lawyer, and the 
police. And it is a job for citizens groups, 
voluntary organizations, and government at all 
levels, local, State, and Federal. The main 
work, of course, must be done in the communi- 
ties, for troubled youngsters must be reached in 
person, in their homes, their churches, their 
schools, or on streets and back alleys, if that’s 
where they are. 

At the same time, juvenile delinquency is a 
matter of State and Federal concern. Because 
it is a highly complicated problem, many diver- 
sified approaches are required in its solution. 
In one way or another, it is of concern to vir- 
tually every unit of the Department of Health, 
Education, and Welfare. 

The Children’s Bureau, with responsibility 
for helping improve the conditions under 
which children are born and grow up, has a 
particular concern for those youngsters in con- 
flict with society. In 1955 it established the 
Division of Juvenile Delinquency Services, 
whose staff members on request give profes- 
sional consultation to juvenile courts, probation 
officers, police, youth commissions and coun- 
cils, and citizens’ organizations in cities and 
counties all over the country. 

An important function of this unit is the 
development, in consultation with State and 
local authorities, of standards and guides for 
the use of professional personnel and agencies 
concerned with juvenile delinquency. A much- 
needed standard for the use of juvenile courts 
has been completed. In cooperation with the 
National Probation and Parole Association and 
the National Council of Juvenile Court Judges, 
the Children’s Bureau is now working on a re- 
vision of the family and juvenile court acts. 

As in the past, the Children’s Bureau is the 
focal point in the Federal Government for ini- 
tial planning of the White House Conference 
on Children and Youth. This historic confer- 
ence, which has been called by the President 
of the United States in every decade in this 
century, will concern itself in 1960 with lasting 
values in the changing world. The problems 
of juvenile delinquency undoubtedly will have 
an important place in the program. 

Between now and 1960, communities, States, 
and the Federal Government will be examining 
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how our changing world is affecting children. 
Specifically, study groups will explore such 
things as family, religion, and the arts. They 
also will look at community organizations and 
services as they impinge on the life of the child. 
In addition, they will inquire into the manner 
in which the behavior of adults, in their inter- 
actions with children and youth, deter or foster 
individual fulfillment and constructive services 
to humanity. 

I am sure the many studies leading up to the 
conference will give us valuable new insights 
into the ultimate solution of juvenile delin- 
quency prevention. 


Prevention Main Objective 


Prevention is the central objective of many 
other Federal activities that bear directly or in- 
directly on the question of juvenile delinquency. 
In 1956, the President called the first Confer- 
ence on Fitness of American Youth, and subse- 
quently created the President’s Council on 
Youth Fitness and a Citizens’ Advisory Com- 
mittee to that council. For the past 2 years it 
has been my privilege to represent the Depart- 
ment of Health, Education, and Welfare on the 


Interagency Advisory Group to the Council. 
The President has thus brought together 

many creative minds and new energies for a 

single purpose: to stimulate and encourage the 


building of men and women of physical, moral, 
and spiritual strength. 

In the words of Homer C. Wadsworth, of 
Kansas City, chairman of the Citizens Ad- 
visory Committee, “The Council should serve 
three main purposes: (a) to continue to alert 
the American people to the need for special 
emphasis on the fitness of American youth; (0) 
to act as a clearinghouse for information on 
activities proven to be especially effective in 
this regard; and (c) to encourage a more effec- 
tive coordination of public and private services 
in our communities designed to promote youth 
fitness.” 

These and other related activities are bound 
to bring enormous benefit to our children and 
young people. A really heartening advance 
was made for children when Congress last fall 
amended the Social Security Act to authorize 
the Children’s Bureau to provide welfare serv- 
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ices for children in urban areas on the same 
basis as for rural children, services that will 
help to keep children in their homes and 
strengthen family life; that protect babies who 
are going to be adopted; that provide good 
foster homes when necessary; that help chil- 
dren in danger of becoming delinquent. This 
is the first time that Federal funds have been 
authorized to augment and strengthen local and 
State public and voluntary efforts. 

In 1956, Congress amended the Social Se- 
curity Act to give emphasis to social services in 
public assistance programs that lead, impor- 
tantly, to the strengthening of family life and 
that help stimulate city and community efforts 
to help families and individuals get back on 
their feet and to tap all sources of help for 
families in trouble. 

By incorporating in the legislation the word 
“services,” Congress gave a powerful incentive 
to the States to move in the direction of pre- 
vention of human disasters that so frequently 
happen when a family undergoes a social break- 
down. To move in the direction of helping 
people off assistance rather than helping people 
on assistance is the goal toward which all these 
programs must strive. 


The Family Approach 


The family approach to social problems is of 
real significance in the treatment of juvenile 
delinquency. Disturbed youngsters often come 
from disturbed families. And when we, as a 
Nation, are able to do a better job of reaching 
these multiproblem families, we will have come 
a long way in helping prevent juvenile delin- 
quency and other social] ills. Among the in- 
dividual members of these families will be 
found not only juvenile delinquency but com- 
binations of all the other problems that 
confront our society today: mental illness, 
physical disability, alcoholism, unmarried 
parenthood, broken homes, prostitution, drug 
addiction, and many others. These are the mar- 
ginal families, dependent or potentially de- 
pendent. Their children are in “clear and 
present danger.” 

It should be emphasized that multiproblem 
families are not confined to low-income groups. 
There are probably as many multiproblem 
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families among the self-supporting as there 
are among families on public assistance. Prob- 
lems of a family often first show up on hospital 
records, when an illegitimate baby is born or 
a mentally ill person is identified, or on police 
records, when a youngster comes in conflict with 
the law, or even on school records, when a child 
is consistently truant or an academic failure. 

No one, of course, knows just how many of 
these families there are. But from a recent 
analysis of 25 cities based on records of official 
agencies, we get a rough idea of the number of 
families that have undergone a social break- 
down. In half the cities the rate was 67 
families per 1,000. Eastern and northern cities 
showed a rate between 29.4 and 78.3 families 
per 1,000. Southern cities had a uniformly 
higher rate. 

These families are not all in hiding. Many 
are known to social agencies, teachers and the 
clergy, and members of our profession, and they 
are frequently known to the police. It makes 
sense to bend every effort to reach a family be- 
fore it becomes dependent, or failing that, to 
help aswamped family get back on its own feet, 
emotionally and financially. 

And that again is what the Department is 


trying to foster through its new emphasis on 
social work in the public assistance programs. 
This approach is gaining momentum all the 


time. But the full potential of public assist- 
ance programs will be approached only when 
all the resources of the community, public and 
private, that could possibly be of help to 
families in trouble are brought together in 
an organized way to bear upon immediate prob- 
lems. 


Program Interrelationship 

In this and other programs of the Depart- 
ment, we seek to destroy the seeds of social evils 
before they have had a chance to germinate. 
The programs are interwoven, interrelated. 

The Office of Education, alerted to the role 
that schools can play in identifying and helping 
delinquents or potential delinquents, has con- 
tracted with a number of universities and col- 
leges for research studies on various aspects of 
juvenile delinquency in its relation to educa- 
tion. 

One of the provisions of the new National 
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Defense Education Act should have an ex- 
tremely beneficial effect in the prevention of 
juvenile delinquency. This is the title that sets 
up a nationwide system of testing, backed up by 
counseling and guidance programs. It seems to 
me that when special talents in boys and girls 
are identified when they are young, and when 
they are encouraged to pursue these talents and 
make the most of themselves, there will be a 
good deal less risk that they will become mem- 
bers of street gangs or get in trouble with the 
law. School counselors in many cases should be 
able to identify potentially delinquent children 
and bring community resources to bear on their 
problems in time to prevent real trouble. 

The Public Health Service is intensifying its 
efforts in areas of mental health, with a number 
of significant programs relating to juvenile de- 
linquency. Important fundamental work was 
done last year by scientists of the National 
Institute of Mental Health toward clarifying 
some of the basic mechanisms of psychological 
development and human behavior. 

It is very encouraging to note the widespread 
expansion of community mental health pro- 
grams. <A high share of the cost of these pro- 
grams is being provided by State and local 
resources. An alltime high of $54 million was 
expended, from all sources, for these purposes 
during the past year, but only 7.4 percent of 
this represents Federal funds. 


Delinquency In Perspective 


I think, in any discussion of juvenile delin- 
quency, we should put statistics in perspective. 
Not all of our children are growing up to be 
troublemakers. Most parents do a good job. 
Churches of all denominations have a large 
membership among children and young people. 
And our schools and numerous youth-serving 
organizations are doing a commendable job in 
promoting good citizenship. 

But for those children who are delinquent, 
or likely to become so, we have an obligation to 
do what we can, when and where we can, and 
to start doing it now! 

From its earliest days, our Nation has been 
a symbol of freedom to the rest of the world, 
freedom to stretch our minds in the way they 
incline, freedom of opportunity. Of the 
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world’s 21% billion people, somehow our Nation 
of 175 million has managed to accumulate al- 
most half of the world’s wealth. 

We have the resources and much of the know- 
how to end hunger and scarcity and poverty 
and disease, and to slash out at social evils that 
have beset mankind through the ages. We have 
the resources to encourage more intellectual at- 
tainment among more young people. In our 


Protection of 


As a result of developments such as the mass 
production of penicillin and of chlorinated 
hydrocarbon pesticides and the widespread use 
of these chemicals on the farm, interstate con- 
In 1949, the 


Department of Agriculture joined the Food 


cern with milk has multiplied. 


and Drug Administration in advising farmers 
that sprays containing DDT should not be used 
on milk cows or in dairy barns. These uses 
have largely been discontinued. 

We have found that when a cow eats feed 
that contains DDT, she excretes the pesticide 
Most of the other chlorinated 


hydrocarbons also leave poisonous residues in 


in her milk. 


milk when used on the cow or her feed. 

When penicillin is infused into the cow’s 
udder to treat mastitis, it comes out in the milk 
for a considerable period of time. Some 
farmers are using chlorinated hydrocarbons 
and penicillin improperly and residues of these 
chemicals are showing up in milk. Although 
the residues are very small, they cannot be 
tolerated. 

Our limited surveys of milk conducted in 
1954 and 1955 disclosed that 3 percent of the 
1954. samples and more than 11 percent of the 
1955 samples contained minute quantities of 
penicillin. A larger survey in 1956 covering 
the entire country showed similar penicillin 
residues in about 6 percent of the samples. 

In our nationwide survey of market milk for 
pesticide residues in 1955, quantitative chemi- 
cal tests on 169 samples believed to have 


own generation we could bring untold benefit 
not only to ourselves and our children, but to 
future generations of all people of the world. 

Surely, amidst our plenty, we can realize the 
sheer practicality and find the resources of time, 
energy, money, and creative thinking to help 
these thousands of boys and girls in our society 
whom society, in some way, has failed and 
whom we have tagged “delinquent.” 


Dairy Products 


highest insecticide residues (based on earlier 
bioassay) showed 33 samples with residues 
ranging from 0.05 to 1.5 ppm of DDT, or its 
equivalent. 

Remedial steps we have taken since then in- 
clude the requirement that penicillin-containing 
drugs for treating mastitis by infusion into the 
cow's udder must bear a warning on the label 
itself that milk from treated cows should not 
be used as food for 72 hours after the treat- 
ment; formerly, this warning might appear 
only on the circular shipped with the drug. 
The penicillin content of mastitis treatments is 
now limited to 100,000 units per dose; for- 
merly much larger amounts were being used. 

A recent nationwide survey gave the follow- 
ing preliminary findings: 

¢ Around 0.1 ppm of chlorinated hydro- 
carbons by chemical tests in about 4 percent 
of almost 800 market milk samples tested. 
The more sensitive bioassay shows a higher 
percentage of samples with residues. 

¢ Penicillin residues in 314 percent of more 
than 1,100 samples tested. When the positive 
samples were averaged, the penicillin content 
was approximately 0.1 unit per milliliter of 
milk. 
strictly comparable with those obtained earlier 
sampling 


(These percentage figures are not 


because of some variation in 
procedures. ) 
It is clear that there has been significant 


This _re- 


improvement in the milk supply. 


flects sincere, extensive efforts. 


—Excerpt from a speech delivered by George P. Larrick, Commissioner of 
Food and Drugs, at the Dairy Products Improvement Institute in New York 


City, February 19, 1959. 
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Although automobile exhaust contains dozens of compounds, only a 
limited number of these are a potential public health hazard. 


Health Hazards of Automobile Exhaust 


JOHN R. GOLDSMITH, M.D., M.P.H., and LEWIS H. ROGERS, Ph.D. 


HE GASES, vapors, and particles in auto- 

mobile exhaust are considered by many to 
be the major contributing factors of Los An- 
geles’ air pollution, which is so strikingly char- 
acterized by irritation of the eyes (7,2). Other 
west coast cities, including San Diego and San 
Francisco, appear to have a similar problem 
in less severe form. We have learned that when 
the nitrogen oxides and partly burned fuel of 
automobile exhaust are irradiated the character- 
istic photochemical type of smog is produced 
(3). Concern regarding this form of air pollu- 
tion derives both from the widespread symp- 
toms and from the possibility of immediate or 
long-term effects on health (4). If attention 
is focused on hydrocarbons and nitrogen oxides, 
in an effort to abate eye irritation, other adverse 
effects of automobile exhaust may unfortunately 
be ignored. This review attempts to place these 
other effects in perspective. 

When only a few automobiles are driven on 
country roads, there is no public health problem, 
but when thousands of cars are operated in a 
small area with a limited supply of fresh air, 
automobile exhaust may constitute a potential 
hazard to the health of the community. This 
will be true even in the absence of irritated 
eyes and reduced visibility, so characteristic of 
photochemical smog. 





Dr. Goldsmith is head of studies of health effects of 
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Health, Berkeley, and Dr. Rogers is associate di- 
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formerly senior chemist, Air Pollution Foundation, 
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The solution of two imperative questions lies 
in the future: How much exhaust can be 
tolerated in how much air? When does this 
potential hazard become an actual one? For 
the present, we shall concern ourselves with 
what is known about the constituents of auto- 
mobile exhaust and with an approach to an- 
swering these questions. 


Composition of Automobile Exhaust 


We are confining our attention to air pollu- 
tion from spark-fired internal combustion en- 
gines and excluding that from diesel engines. 
In most urban areas, the latter, although some- 
times a local nuisance, is of lesser importance 
to the community. In Los Angeles, for ex- 
ample, the air pollution from diesel engine ex- 
haust is about 20 tons of organic emissions per 
day, whereas auto exhaust contributes about 
1,200 tons of organic emissions per day (4). 

When a petroleum fuel is completely burned, 
the products are carbon dioxide and water, to- 
gether with nitrogen and unused oxygen from 
the air. However, in a spark-fired internal 
combustion engine some of the riitrogen is also 
oxidized producing the several oxides of nitro- 
gen. In automobiles the ratio of air to fuel is 
seldom maintained at the theoretical value of 
15:1 required for complete combustion. More 
frequently, this ratio amounts to about 12:1 at 
idling and 13.5:1 at cruising. 

Under these conditions, other products ap- 
pear in the exhaust, including carbon monoxide, 
hydrogen, aldehydes, and unburned hydro- 
carbons. In addition, oxides of sulfur occur in 
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exhaust depending on the amount of sulfur in 
the fuel, and lead compounds are present in a 
form determined by the additives used in the 
fuel. Because.of tremendous differences in op- 
erating conditions, condition of cars, and other 
factors, it is difficult to give representative 
analyses. Some characteristic ranges of ex- 
haust gas composition are presented in table 1. 
Of the constituents listed in table 1, we shall 
consider only hydrocarbons, oxides of nitrogen, 
lead compounds, and carbon monoxide. 


Effects of Time and Weather 


Since the composition of exhaust gas is so 
variable and is quickly diluted several hundred- 
fold when it is released to the atmosphere, 
knowing the actual concentrations of exhausted 
gases in the atmosphere is important. These 
concentrations are affected by windspeed, 
presence and intensity of a temperature inver- 
sion, vehicle operating conditions, number of 
automobiles operating per square mile, and fur- 
ther reactions of the atmospheric constituents. 
To illustrate how high the concentrations may 
become, table 2 shows values of hydrocarbons 
and carbon monoxide at five busy intersections 
in Los Angeles during peak traffic and adverse 
weather conditions. 

About 5,000 vehicles per hour passed the 
intersections at which the samples were taken 
except. at Hollywood and Harbor Freeways, 
where about 11,000 per hour passed. 


Community and Industrial Exposure Hazards 


The substances listed in table 1 have been 
subject to conventional toxicological studies, 
especially from the viewpoint of occupational 
hazards (9-//). Although the toxicological 
procedures are well established there are several 
reasons why this approach is inadequate for our 
purposes. 

Industrial exposure standards are usually 
determined by the American Conference of 
Governmental Industrial Hygienists. 
standards, called “threshold limits,” are based 
upon exposures of healthy adults to a single sub- 
stance for a period not to exceed 8 hours fol- 
lowed by a recovery period of at least twice that 
long. In community air pollution from auto- 
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mobile exhaust, concentrations vary from hour 
to hour, but the exposure may be continuous, 
both in time and, for most persons, in place. 
Coming home from work does not mean an end 
of exposure to air pollution and may mean a 
great increase if the trip requires driving dur- 
ing peak traffic. 

The extent to which exposure to one or more 
of the substances in automobile exhaust in- 
creases the effect of another is not known. Con- 
cern over this possibility is heightened by some 
examples of synergistic effects. Amdur (12) 
has shown the extent to which aerosols enhance 
the effects of SO, on the pulmonary airway flow 
resistance in guinea pigs, and Falk (73) has 
shown the effect of soots on deposition of car- 
cinogens. Until further studies have clarified 
such interactions, it is necessary to suspect that 
components of exhaust may have synergistic 
effects. ‘ 

While industrial exposures usually involve 
small numbers of relatively healthy people, 
community exposures affect, in varying ways, 
the entire population of a community, the sick 
with the well, the frail with the vigorous. In 
sufficient concentrations, exhaust from automo- 
biles may lead to morbidity or even mortality 
in the sick and frail segment of the population 
whereas the same exposure might not noticeably 
affect healthy and vigorous persons. For per- 
sons with circulatory failure or with reduced 
competence of cerebral or myocardial circula- 


Table 1. Composition of automobile exhaust 





| 
Percent of conecentra- 
tion (volume/volume) 
Constituent 





| 
— | : 
| Minimum | Maximum 





Aldehydes . ne 0 0. 03 
Carbon dioxide________- | 5 | 15 
Carbon monoxide : 0. 2 12 
Hydrocarbons | 0. O1 | 2 
Hydrogen___ | 0 + 
Lead compounds | (1) | (4) 
Nitrogen 78 85 
Oxides of nitrogen_____-_ | 0 | 0. 4 
Oxygen = 0 4 
Sulfur dioxide_____ __ | (2) (?) 
Water vapor______- } 5 | 15 





! Depends on lead additives. 
2 Depends on sulfur content of fuel. 


Source: References 6 and 7. 
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Table 2. Carbon monoxide and hydrocarbons in Los Angeles, Calif., near traffic arteries for days 
with low-level thermal inversion conditions,’ September 1956 ” 


Carbon monoxide 








| 


Hydrocarbons | 











(ppm) (ppm) | Number Days of 
Street intersection Pe a ee eee __| of samples | sampling 
| Maximum Mean | Maximum Mean 
| | | 
. ‘ ee ais x - i a | a pine: : 
Slauson at Figueroc_____-___- See 93. 2 | 30. 2 | 2. 33 | 1. 32 | 54 3 
La Brea at Olympic_-_--------- en eee 65. 2 | 34. 4 | 1. 74 | 1.10 | 18 | l 
San Fernando at Highland____________-_- | Ai | 15. 4 1. 56 | Pay: ‘a 36 | 2 
Hollywood and Harbor Freeways-_-_-_- ~~~ -- 64. 1 | 36. 0 | as") 1, 24 | 36 | 2 
Vineiand and Ventura. ...=.-......s...-~ 48. 5 | 30. 8 1. 50 | . 94 36 2 





1 Low-level thermal inversion conditions refer to that condition in the atmosphere when the upper level of air 
over the earth, instead of being colder than the surface air, is warmer, thereby trapping the air beneath it. 
2 Average of 6 samples taken every 30 minutes between 6:00 and 8:30 a.m., Pacific Daylight Saving Time, at 


3 distances from the eurb. 
Source: Reference 8. 


tion, slight impairment of the oxygen transport 
function of the blood may have serious conse- 
quences. In addition to these people, two other 
groups are at unusual risk from communitywide 
exposure to auto exhaust. They are the work- 
men who experience a similar type of exposure 
while employed, and persons who inhale tobacco 
smoke. If amember of these multiple exposure 
groups is also ill, or has impaired health, then 
the hazard may be compounded. 

Finally, we cannot assume that termination 
of exposure terminates risk of ill effects. In 
this connection, data on lung cancer reported in 
Eastcott’s study of emigrants from Great Brit- 
ain to New Zealand are revealing (1/4). He 
found that the duration of exposure to urban 
air pollution in Britain before emigration was 
significantly associated with rates of develop- 
ment of lung cancer observed many years later. 
Since cigarette consumption was similar in 
Great Britain and New Zealand, the evidence 
points toward atmospheric pollution as a factor 
in the causation of the disease. 

It will take years to estimate accurately the 
possible delayed consequences of exposure of 
large numbers of persons to automobile exhaust 
fumes, but the possibility of harm exists and is 
difficult to evaluate by conventional toxico- 
logical methods. 


Carbon Monoxide 


The maximum carbon monoxide concentra- 
tion reported in table 2 is 93.2 ppm, while the 
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average values were 15 to 36 ppm. Average con- 
centrations of 4 to 20 ppm, with a maximum of 
80 ppm, have been reported in British cities 
during smog (75). Similarly, an average of 
28.9 ppm carbon monoxide in Detroit during 
heavy traffic has been reported, with a maximum 
of 80 ppm (16). 

More is known about the mechanism of ab- 
sorption and action of carbon monoxide than 
about any other noxious substances found in 
exhaust. This tasteless, odorless, colorless gas 
is 250 times as firmly bound to hemoglobin as 
is oxygen. It may be calculated that at equi- 
librium for every part per million of carbon 
monoxide reaching the lung, 0.16 percent of 
the body’s hemoglobin is combined with carbon 
monoxide, and hence inactive. Roughton (/7) 
has shown further that in the presence of 
carbon monoxide-hemoglobin compounds, oxy- 
gen is bound more firmly to hemoglobin, thus 
further impairing oxygen transport. 

While no health damage has been attributed 
to carbon monoxide exposures below 100 ppm, 
the presumption that such levels inactivate a 
small amount of hemoglobin is inescapable. 
Gaensler and his associates (78) have shown 
that urban nonsmokers have a CO level cor- 
responding to saturation of 0.62 to 1.24 percent 
of hemoglobin, while smokers have 3.1 to 7.8 
percent. The public health importance of this 
lies in the certainty that smoking and exposure 
to automobile exhaust are so common that a 
very large number of persons are affected in 
such a way that up to 8 percent of their hemo- 
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globin is unavailable for oxygen transfer. 
Accurate predictions of carbon monoxide- 
hemoglobin levels from environmental meas- 
urements are complicated by the fact that some 
time is taken to reach equilibrium and this time 
varies with the activity of the subject. 

In studies on the adaptation of eyes to dark- 
ness McFarland (79) demonstrated an impaired 
adaptability in older persons which was dupli- 
cated in young subjects when breathing gases 
deficient in oxygen or when exposed to low 
levels of carbon monoxide. The importance to 
automobile drivers of visual sensitivity at night 
is obvious. However, it has not been shown 
that exposure to automobile exhaust at the 
levels found on the freeways of a modern city 
impairs the adaptability of eyes to darkness or 
alters the exchange of vital respiratory gases, 
although this is a plausible inference. 

Some idea of the possible exposures of drivers 
is obtained by sampling air in the driver’s com- 
partment of motor vehicles, as shown in table 
3 (20). 

Another way of stating the effect of carbon 
monoxide is that its inactivation of hemoglobin 
is similar to withdrawing the corresponding 
amount of blood from circulation. From this 
viewpoint a concentration of carbon monoxide 
of 100 ppm, when equilibrated, is associated 
with inactivation of about one-sixth of the 
body’s circulating hemoglobin, equivalent in 
volume to about one pint of blood, with cor- 
responding loss for other concentrations of 
carbon monoxide. 


Nitrogen Oxides 


During acceleration and cruising, automo- 
biles emit appreciable quantities of nitric oxide. 
On mixing with oxygen, nitric oxide is oxidized 
to nitrogen dioxide, so that a mixture of these 
two oxides is found in the atmosphere. The 
concentration of nitrogen oxides in the open air 
may be 1 ppm at times when CO is 50 ppm. 

The toxicity of nitrogen dioxide is based on 
its irritant properties, often delayed in onset. 
In cases of significant exposure, signs and 
symptoms of pulmonary edema have been noted 
hours to days later (2/). Nitric oxide also 
forms a stable compound with hemoglobin in 
vitro, which, if it occurred in vivo, would make 
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the hemoglobin unavailable for transport of 
‘carbon dioxide and oxygen. 

Nitrogen dioxide on dissolving forms some 
nitrite ion which is capable of reacting with 
hemoglobin to yield methemoglobin, also un- 
suitable for transporting respiratory gases. 
That this may occur under some circumstances 
is suggested by a report of methemoglobin levels 
of 2.5 to 2.6 percent in welders exposed to a 
mixture of gases including nitrogen oxides 
(22). 

It is unlikely that toxic effects would occur 
solely from the levels of nitrogen oxides found 
in places with air pollution due to automobile 
But the similar effect of the reaction 
of hemoglobin with carbon monoxide and with 


exhaust. 


nitrogen oxides lends greater significance to 
studying the latter. 


Lead Compounds 


Nearly all gasoline used in automobiles con- 
tains lead tetraethyl, up to as much as 3 ml. per 
gallon. This lead is mostly discharged through 
the exhaust to the atmosphere, and this fact has 
caused much concern over the past 25 years as 
to the possible effects of lead on health. Lead 
occurs mostly in the particulate form, and a 
maximum concentration of 16 micrograms per 
cubic meter has been reported by Cholak and 
others in Los Angeles with average values of 
7 micrograms per cubic meter (27) during a 
4-month period, August-November 1954. 

In general, analyses of urban air show lead 
concentrations which are low in relation to the 
amount of lead burned in gasoline. This may 


Table 3. Levels of carbon monoxide in parts 
per million found in compartments of drivers 
of motor vehicles in California 


Number Percent 


Parts per million 
of vehicles | of vehicles 


o-.... 1,014 91.8 
50-99 __- 69 6. 2 
100-149. 13 1.2 
150-199 5 4 
200-249 . 
250-299 2 2 
690-649 _ _ ] in 

Total___ 1,105 100. 0 
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be explained by the fact that the particle size 
of the exhausted lead ranges from 0.01 micron 
to several millimeters in diameter, and the large 
particles can be expected to settle rapidly when 
exhausted into open air. Moreover, high-speed 
driving tends to increase the number of heavy 
particles, and also tends to clean out the ex- 
haust system of lead previously deposited 
during the light duty, stop-and-go driving 
conditions (24). 

Estimating the retention of lead in the body 
is complicated by the problem of particle size 
and composition. Generally speaking the 
smaller (submicron) particles impinge on the 
deeper portions of the lung, where they may be 
rapidly absorbed, while larger particles are 
more likely to impinge on the mucous layer of 
the upper portion of the airway and _ subse- 
quently be swallowed. Such a route is associated 
with loss of most of the lead in the feces. 

One feature of the toxicology of lead indicates 
that its effect might be related to that of carbon 
monoxide and of nitric oxides. In chronic lead 
poisoning, there is found a low-grade anemia 
and also increased fragility of red blood cells; 
this may tend indirectly to impair transporta- 
tion of respiratory gases. 

When considered apart, lead exposure from 
observed levels in Los Angeles and other cities 
is not toxic, but lead exposures are so common in 
industry and in garages that the small and per- 
sistent increment in exposure associated with 
auto exhaust may be sufficient to render an 
otherwise tolerable lead burden a toxic one in a 
few persons. 


Hydrocarbons 


Although “hydrocarbons” have been classed 
as a group in table 2, it is apparent that the 
group includes many compounds such as par- 
affins, olefins, aromatics, cycloparaffins, and 
others. The particular mixture in automobile 
exhaust depends in part on the fuel used and 
in part on the way the motor vehicles are oper- 
ated. The total hydrocarbon concentration in 
the open air seldom exceeds 2 ppm, hence the 
concentration of individual compounds will be 
much less than that. At these low concentra- 
tions, only those having known physiological 
activity are of concern. 
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One group of hydrocarbons of particular in- 
terest includes such compounds as 3,4-benzpy- 
rene which under experimental conditions may 
produce cancer in animals. This compound, 
along with others of similar chemical constitu- 
tion, has been qualitatively identified in auto- 
mobile exhaust in trace amounts (25,26). <Al- 
though polynuclear hydrocarbons produce tu- 
mors when painted on the skin of susceptible 
animals, their inhalation has resulted in no 
experimental lung cancers. Experimental tu- 
mors can be produced if the lung’s mucosa is 
damaged, for example, by a transfixion suture 
soaked in the carcinogen or by a hooked capsule 
containing the substance which is retained in the 
bronchus of an experimental animal (27). 
From such studies one is led to the hypothesis 
that carcinogenesis occurs on the basis of dam- 
age to the mechanisms protecting the underly- 
ing tissues. 

The possibility that these trace quantities do 
in fact have a relation to the occurrence of lung 
cancer is a debatable point, and one on which 
additional research is necessary. Moreover, 
even if 3,4-benzpyrene is a cause of lung can- 
cer, it is present to a much greater extent in 
coal smoke than in automobile exhaust. Com- 
munities in which coal is used as a major fuel 
could expect to find far more 3,4-benzpyrene 
arising from coal burning than from combus- 
tion of petroleum fuels. For example, Los An- 
geles (28), where no coal is burned, has been 
found to have 3.3 micrograms of 3,4-benzpyrene 
per 100 cubie meters of air, while in London 
(29) values up to 47 micrograms per 100 cubic 
meters have been reported. 


Interactions of Exhaust Components 


On the west coast, where weather conditions 
may lead to poor dispersal of automobile ex- 
haust, and where there is an abundance of 
solar radiation, an interaction of nitrogen 
oxides and hydrocarbons occurs. This results 
in the obnoxious mixture which we call photo- 
chemical smog. The principal products are 
ozone and organic intermediates, some of which 
irritate eyes and damage plants. Ozone some- 
times reaches a concentration of 0.5 ppm or 
more. 

It is known that ozone is a highly irritating 
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substance, and is capable of producing clinical 
signs of pulmonary irritation. Repeated daily 
exposures of animals to 1.0 ppm for about a year 
produced fibrosis of the lung in some species. 
Recently the hygienic standard for industrial 
exposure was reduced from 1.0 ppm to 0.1 ppm 
by the American Conference of Governmental 
Industrial Hygienists. 

Of all the substances mentioned, ozone is the 
only one in Los Angeles which exceeds the 
hygienic standard for industrial exposure of 0.1 
ppm. However, studies to determine whether 
respiratory disease or deaths in Los Angeles are 
more common on days with high air pollution 
levels have not so far demonstrated such an 
effect. In a review of the hazards of ozone, 
Stokinger (30) states that “if the response of 
the human Jung to ozone may be assumed to be 
similar to that of the animals tested in these 
studies, one might reasonably conclude that no 
acute effects on human beings would be expected 
from ozone exposures occurring in Los Angeles- 
type smog, owing to the often repeated expo- 
sures to very low grade ozone concentrations of 
the order of a few tenths part per million.” 
Nevertheless, the use of pulmonary function 
tests on large numbers of persons may assist in 
reaching a conclusion about the effect of ozone 
or other irritants on respiratory function. 

In addition to ozone, reactive organic inter- 
mediates, including free radicals, are formed 
(31). Whatever the compounds may be that 
‘ause eye irritation, it has been proved that 
these compounds are produced by irradiation of 
automobile exhaust. 

It remains to be shown, however, whether the 
same compounds irritate the respiratory tract 
or whether irritation by inhaled substances 
plus inhaled carcinogens could produce cancer 
of the lung. More data are needed on the exact 
nature of the reactions, the concentration of the 
products, and their physiological effects. 


Discussion 


Two important effects of the known constitu- ° 


ents of automobile exhaust are (a) the conver- 
sion of hemoglobin into a relatively stable, in- 
active form which impairs the efficiency of the 
blood and circulation in transporting the res- 
piratory gases, oxygen and carbon dioxide, and 
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(6) the production of respiratory tract irrita- 
tion or pulmonary edema, either of which inter- 
feres with the transport of gases between the 
blood and the external atmosphere. ‘The sever- 
ity of both of these effects on individuals would 
depend on concentrations, length of exposure, 
age and vigor of the subjects, and other condi- 
tions. Concentrations found in the Los Angeles 
atmosphere have not been shown to interfere 
with gas transport mechanisms. 

We have described what seems to be a poten- 
tial hazard. To demonstrate whether an actual 
hazard exists, it will be necessary to combine 
measurements of exhaust constituents in the 
atmosphere with estimates of the impairment 
they produce. For example, measurements 
should be made of the proportion of hemoglobin 
inactivated by carbon monoxide and_ nitric 
oxides in large numbers of persons exposed to 
air polluted by automobile exhaust. 

We suggest that hygienic standards for auto- 
mobile exhaust in a community should be set 
at levels which will produce no health ef- 
fects on the most susceptible group of persons 
in the community, defined in terms of age or 
health status. Among the groups to be con- 
sidered would be those ill with impaired cere- 
bral or myocardial circulation or impaired 
pulmonary function. 

It is of interest that the public health prob- 
lems of automobile exhaust have been recently 
surveyed in the U.S.S.R. with essentially the 
same conclusions as were independently reached 
by us (32). 

Despite the difficulties, all possible means 
should be taken to control atmospheric pollu- 
tion from automobile exhaust. At present it 
seems unlikely that control devices for auto- 
mobile exhaust will eliminate all of the poten- 
tially harmful substances. Until there is 
complete control, potential hazards should be 
recognized and efforts made to assess damage. 


Summary 


Of the substances which occur in automobile 
exhaust and their reaction products, hygienic 
standards have been established for industrial 
exposure to carbon monoxide, nitrogen dioxide, 
lead, and ozone. Establishing a full set of 
levels for community exposures to these sub- 
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stances is very difficult because of the sensi- 
tivity of frail or ill individuals, the inde- 
terminate period of exposure, the effect of 
agents in combination, and the cumulative ef- 
fect of exposure from other sources, such as 
cigarette smoking. 

The hazard of automobile exhaust to the 
population of a large community will depend, 
among other things, on the extent and way that 
vehicles are used, and the meteorology of the 
area, 

In the absence of effective control for air pol- 
lution from automobile exhaust, the public 
health hazard should be evaluated. 
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A Baseline Survey 


Of Pennsylvania Sanitarians 


And Their Backgrounds 


Henry R. O’Brien, M.D., M.P.H. 


N the late spring of 1956, an investigation 
I of the background of sanitarians, which 
began in Maryland and Puerto Rico in 1954 
(7), was extended to Pennsylvania. On both 
occasions, a training program was in progress. 
It was felt that the development of further 
plans would be aided by a knowledge of the 
situation, in particular, the number of sanitar- 
ians, their ages, educational background, salary, 
length of service, and so on. 

The same questionnaire was used in 1956 as 
in 1954. The blanks were circulated by the 
divisions of sanitation in Philadelphia and 
Pittsburgh and by our regional sanitarians to 
State employees and full-time local sanitarians. 
In these groups the coverage was practically 
complete; the one or two local sanitarians who 
may have been overlooked would not invalidate 
the findings. In private industry, however, 
only a beginning was made; this is practically 
a dip sample. 

In most places in the United States, certainly 
in Pennsylvania, three groups are providing 
environmental health service: the sanitary or 
public health engineer at the top, a sanitary 
inspector in the ranks, usually local, and a new 
person, the sanitarian, who has now appeared 
between the other two. The third group is 
growing in numbers, training, and functions; 
the second is probably shrinking. 

The changes are so rapid that it is valuable 
to have a record of this study as a baseline, not 
only as a help in planning training but also for 
later comparison to measure progress. Many 
new people are being appointed, with much 





Dr. O’Brien is director of professional training in the 
Pennsylvania State Department of Health, Harris- 
burg. This paper was read at the Annual Health 
Conference, University Park, Pa., on August 19, 
1958. 
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more training, to work on new programs or on 
old programs in new ways. Many of these 1956 
findings no longer obtain, but it is essential to 
have them on record or we shall not know in 
1961 or 1966 just how far we have progressed. 

This paper considers the “sanitarian” and the 
“sanitary inspector” together, for the borderline 
is not yet definite. Staff members and their 
supervisors are included, but not (a) those with 
engineering degrees or those doing strictly 
engineering work, (6) veterinarians concerned 
with diagnosis or treatment of sick animals, 
(c) employees of other State departments, 
(7d) Federal workers, (e) laboratory techni- 
cians, or (f) laborers. 

In all, 312 replies to the questionnaire were 
received and tabulated, including 91 from the 
State, 51 from Philadelphia, 43 from Pitts- 
burgh, 107 from smaller local departments of 
health, and 20 from private industry. Next to 
public health nurses, sanitarians make up the 
largest group in public health in Pennsylvania. 

Some of the findings of the questionnaire are 
included in the tables and discussion below. 
The conclusions from these data are limited in 
scope, for the questions are few and the numbers 
are small. However, trends are evident. 


Population Ratio 

First, we may ask the number of sanitarians 
employed by health departments in relation to 
1956 population estimates. In Pittsburgh, 1 
sanitarian was at work per 15,700 persons in 
the population. In Philadelphia, the ratio was 
1 to 42,700 and in the rest of Pennsylvania, 
counting both State and local sanitarians, 1 to 
42,000. In Baltimore and Puerto Rico in 1954, 
on the other hand, the figure was 1 to 10,000 
and in upstate Maryland 1 to 20,000. These 
proportions are enough to make us consider 
whether in much of Pennsylvania sanitarians 
are too few, although they do not reflect the 
number of sanitarians in private employment, 
the level of sanitation practice, or the effects 
of climate or dispersion of population. 


Age, Education, and Salary 


The age and education of Pennsylvania's 
sanitarians are shown in table 1. The median 
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figure for the first college degree is in the 30-34 — with no more than a high school background is 
age group. Those with two degrees are natu- _at still an older age (45-49), and for those with 
rally a little older. The median figure for those only grade school, older yet (60-64). These 







































Table 1. Relationship of age and highest education attained by Pennsylvania sanitarians, 1956 
i | | 
| Second | First | High Some 8th grade | 
Age group college | college | school high school | Total 
degree | degree | graduate | school orless | 
Ee poe rd nate 0 8 2 0 | 0 | 10 
25-29 et ee eee eee 1 26 | d 0 0 | 34 
30-34 EEN RO EN 8 | 22 | 11 0 | 1 42 
35-39 Sa a is ; = 2 | 8 | 19 2 | 0 31 
40-44 we ke : 4 | 5 | 18 | 3 3 | 33 
45-49 tak ; Pees 3 | 5 15 3) 3 | 31 
50-54 se : pom : 3 2 | 18 10 3 | Se if 
55-59 eas es ameall l 2 9 | 12 4 28 
60-64 l 0 10 5 6 22 
65-69 ee. 1 1 4) 6 ‘a 20 
70-74 bs a ] 0 5 3 3 12 
75-79 een ee 0 0 | 3 2 2 | 7 
80-84 2 0 0 1 0 2 3 
Not stated___- : : 0 0 2 0 0 3 
Total a tern s anata o 25 79 125 48 34 312 
1 Educational level not given for 1 person. 
Note: Boldface numbers represent the age group near which the median number falls. 
Table 2. Educational progress of all Pennsylvania sanitarians in areas studied, 1956 
Schooling completed Total State | Philadel- Pitts- | Local Indus- 
phia burgh trial 
All sanitarians 
nti ahaoniiaintiiees aan Saamneene 9 San GERRRIRAR Gaeainnna 
Total number _ 312 | 91 51 43 107 | 20 
8th grade: | | | | 
Number-_------- aka 304 9] | 50 | 42 101 | 20 
Percent of total _- . : 97. 4 | 100 98. 8 | 97. 7 | 94. 4 | 100. 0 
High school: | | | 
eee ‘ ee Ce 70 42 | 32 CO 67 | 18 
Percent of total_______- 2 to 73. 4 76. 9 82. 4 74. 4 62. 6 90. 0 
College: | | 
Se a en eee 104 | 33 30 17 mm 13 
pucmet of Setel...........:.. ss 33. 3 | 36. 3 | 58. 8 | 39. 5 10. 3 | 65. 0 
ST ee, ee eee ae a eee | Seaite 
Sanitarians with less than 4 years in present service 
Cae ON e AEE. ke Nae! ae ORT no tae 
Total number__ se agen 124 | 45 | 30 14 | 29 6 
aan ee (ae EE, eee ea ee eer ee oe 
8th grade: | | | | | 
Number_______-___- ot ee 45 | 30 14 | 29 | 6 
Percent of total_____. ae os 100 | 100s} 100} 100 100 100. 0 
High school: | | | 
Number-__---_--- eos a: | oak 44 | 30 | 13 22 6 
Percent of total _- eel a 92. 7 | 97.8 | 100 | 92. 9 75. 9 100. 0 
College: | | 
Number-_-_-_______- Tee eee 81 | 29 | 29 12 = 5 
| 96. 7 85. 7 20. 7 83. 3 
| 


Percent of total__-__- es ae aa ot ea 65. 3 | 64. 4 









! Some of these had been to college, but did not graduate. 
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figures follow the social trends of past genera- 
tions, when the education of many boys ended 
with grade school. Later, high school was the 
accepted stopping point. In the Maryland 
study, the findings were méich the same, but 
employment of college graduates for this work 
began in Maryland a little earlier than in 
Pennsylvania. 

The educational breakdown for the different 
agencies appears in table 2. Three-fourths of 
the group had finished high school; Philadel- 
phia and private industry made the best show- 
ing. One-third graduated from college, Phil- 
adelphia and private industry again leading 
with local workers far in the rear. 


If we look at sanitarians employed only in 
the last 4 years, a different picture appears. 
Educational standards went up. Eleven- 
twelfths of the group had finished high school, 
and two-thirds, college. This is an indication 
of what happens today. These Pennsylvania 
figures in turn are higher than those in the 1954 
study. 

The major undergraduate courses taken are 
shown in table 8. Three-fourths (78 percent) 
followed courses in the biological sciences. 
Pittsburgh and private industry had a predilec- 
tion for agricultural graduates, who were still 
more popular in Maryland. 

The current in sanitation today runs strongly 














Table 3. Major undergraduate fields for sanitarians with degrees in Pennsylvania, 1956 
College major Total State Philadel- Pitts- Local Private 
phia burgh industry 
| 

| : sok 34 | 16 | 13 | 2 | 0 | 3 
i ea : wes 10 | 3 2 | 3 0 | 2 
DACIEMOIORY 2. = ack. eet : =e 9 5 3 | E4 0 0 
Agriculture or dairy science_________-_-- 17 | 2 1 | 6 2 | 6 
Sanitary science______----. a dian 5 1 | 4 | 0 | 0 | 0 
Vevemmary medicine... _......--....-.-~ 8 2 2 | 0 | 4 | 0 
I hack sar triage tinea heated 2 | 2 | 0 | 0 0 0 
IS 6 ss us sec laemtad Saag been melacde 2 | 0 | 1 | 0 1 | 0 
English, philosophy, psychology, wainnsiela 9 2 | 3 |} 2 2) 0 
Government, sociology ha pens 2 rhea sane a PON 3 | 0 | 1 1 1 | 0 
Other subjects iain eee pay 3 1 0 1 | 1 | 0 
Not stated - ------ Se ee ee 4 | 1 0 1 | 0 | 2 
Pi his is area ccs ds ee eared 104 33 30 17 11 3 
Table 4. Relationship of salary and educational level attained by Pennsylvania sanitarians, 1956 





| 8th grade | 





Second | First col- High | Some 
Salary group college lege school high school Total 
degree degree | graduate | school or less | 

ee a eT IT TT OT a ere N Rane a ee —— 
$2,499 or less_ __- So eten Gstectaaaiaiaerite 0 | 0 16 | 7 6 29 
$2,500-$2,999_-__- eer Oe 0 1 | 4 | 0 2 | 7 
$3,000—-$3,499 __- ; APS Ee EEO 0 0 3 | 2 | 5 | 10 
$3,500-$3,999_______- jdageb masta es 1 34 | 42 | 24 | 11 | 112 
$4,000-$4,499_ aA 6 7 | 34 | 12 | 10 | 69 
$4,500-$4,999_____ _- Serr Te: 5 16 | 11 | 1 0 | 33 
$5,000-$5,499___- : a 1 | 7 4 | 1 0 | 13 
$5,500-$5,999___ __ pba 0 2 | 3 | 0° 0 | 5 
$6,000-$6,499____- 3 0) 2 | I 0 | 6 
$6,500-$6,999.__- mi os 1 | 1 1 | 0 0° 3 
$7,000-$7,499____- paeg 1 0 | 0 | 0 0 | 
$7,500-$7,999____- SAG Pa 0 1 | 0 0 0 | I 
$8,000 or more__--_-__- once 6 | 5 2 0 0 13 
Not stated _ __ -_- 1 5 3 | 0 | 0 110 
a splice astee wate 25 | 79 125 48 34 | 312 

i Edueational ev “- not alesis for 1 person. 
Notre: Boldface numbers represent the salary group near which the median number falls. 
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in favor of the biology major. In 1954 the 
authors asked if anyone really knew whether 
this was well founded. Today we are empha- 
sizing the importance of the social sciences. 
Will this be reflected in new requirements / 

Table 4 shows that, by and large, educational 
background is reflected in the paycheck. Differ- 
ences would probably be greater if it were not 
that those with less education have been longer 
on the job, and experience and native ability are 
valued as well as schooling. 

Among the different agencies, local posts tend 
to pay less than State positions, and private in- 
dustry appears to pay more than government. 
It is only fair to say that salaries, especially for 
State positions, have risen markedly since 1956. 


Table 5. 
Years of service Total 

Total number of sanitarians_ - ; 312 
Less than 3 , 113 
3-4 28 
»—9 54 
10-14 36 
15-19 40) 
20-24 21 
25-34 15 
35 or more ; ; l 
Not stated. 4 





Service and Training 

In table 5, we note that more than a third 
of the sanitarians came to their present em- 
ployers less than 3 years before this study. The 
proportion was largest in Philadelphia and in 
the State and was fairly even in the others. 
Philadelphia had only two who had been there 
more than 19 years. 

The period of “service with present employer” 
is usually the same as “total service in sanita- 
tion.” Sanitarians do some moving among jobs, 
but not a great deal. 

A course of field training in basic sanitation 
of from 9 to 12 weeks is considered a standard 
in the preparation of sanitarians, much like the 
academic year of public health nursing. Those 


Length of service of Pennsylvania sanitarians with present employer, 1956 


State Phila- Pitts- Local Private 

delphia | burgh industry 
9] 51 43 107 20 
4 30 11 23 5 
6 1 4 13 4 
14 7 10 19 t 
6 6 8 15 ] 
15 5 4 15 l 
2 2 5 11 l 
2 0 1 9 3 
0 0 0 1 0 
Pa 0 0 1 l 


Table 6. Pennsylvania sanitarians having had a course in basic sanitation, 1956 


Training and year of training Total 

Total number of sanitarians__ _____- 312 

MPH or BS in “— health 17 

9-12 week course_ : 159 

No basie course __ Se oe 136 
Percent with training - alts ake 54. 6 


1953 eee A ee eee 87 
1954_ ; Ce a ee 102 
1955__— ai Big ee Se - 118 
Number with no course._________- é 105 


Percent with no course___ 


State |  Phila- Pitts- Local Private 
delphia burgh industry 
91 51 43 107 20 
Basie training 

0 14 2 1 0 
76 28 29 24 2 
15 9 12 82 18 
83. 5 66. 7 pe 23. 4 15 






Attendance at a short course 





| 
| 


31 16 17 17 6 
29 34 19 13 7 
39 36 22 14 7 
13 3 8 70 11 

65. 4 55 





14. 3 | 5. 9 18. 6 
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with a master’s or bachelor’s degree in public 
health do not need this basic course, but the 
rest do. Table 6 shows a substantial need for 
such a course, particularly in the local and 
industrial groups. 

Everyone needs the information and the stim- 
ulation of a short course in his field, yet only 87 
of the 312 attended even one short course in 
1953, 102 in 1954, and 118 in 1955. Philadelphia 
made the best showing of any of the agencies. 
But some workers in each category, as table 6 
shows, attended not one short course in these 
3 years. That is withering on the vine indeed. 
Attendance was especially low among the sani- 
tarians in the smaller local health departments. 

It is evident that the local sanitarians are a 
large body of health workers, usually insuffi- 
ciently trained, with less formal education, and 
paid lower salaries than their associates in State 
or private industry jobs. However, these local 
people are natural aides for overloaded State 


sanitarians. A State sanitarian in close touch 
with all local workers in his area can help and 
be helped by such association. It is clear that 
training for local sanitarians is a sound and 
necessary investment. 

The sanitarians of private industry, barely 
touched in this study, warrant further coverage 
in the future. 


Conclusion 


The figures presented here should be studied 
by all of us for what they suggest, as a basis for 
planning and cooperation. 

A similar study in other States would prove 
valuable. 


REFERENCE 


(1) O’Brien, H. R., and Neill, A. H.: A pilot survey of 
sanitarians and their background. Pub. Health 
Rep. 70: 1222-1228, December 1955. 
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Heart-Sound Recording of Chicago School Children 


The heart sounds of 40,000 public elementary school children in 
Chicago are being recorded in a new study launched on April 20, 
1959. The study is being sponsored by an interagency committee. 
Ultrasensitive tape recording equipment, developed under Chicago 
Heart Association leadership, is being used; the heart sounds are 
being recorded on the tape for subsequent analysis. The Public 
Health Service is providing technical assistance and support. 

The objective is to test this mass screening method as a rapid and 
practical means of finding individuals with abnormal heart sounds. 
The heart-sound recorder is believed to be as effective as the 
stethoscope. 

In the study, which is scheduled to last about 18 months, at 
least two cardiologists will listen to all heart-sound recordings, and 
the findings of each specialist will be checked against the other. 
Parents of children who need further study will be notified, and 
secondary screening by physician examination will be performed. 

Schools selected represent a cross section of the city’s varied pop- 


owonec 


Jt “11 


e 
—) 
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ulation groups. Guiding the project with the Service is a committee 
of representatives from the following Chicago groups and_insti- 
tutions: the Board of Health, the Board of Education, the Medi- 
cal Society, the Heart Association, and local universities. A physi- 
cian from the Chicago Heart Association is serving as_ project 


coordinator. 
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on all _ public health 


“Understanding Aphasia,” a 50- 
page booklet written by Martha L. 
Taylor, New York Institute of Phys- 
ical Medicine and Rehabilitation, is 
designed to help families understand 
loss of speech and to acquaint them 
with speech rehabilitation. 


« » 


When the Chehalis Fluoridation 
League in Chehalis, Wash., offered 
$1,000 reward in 1955 to anyone who 
could prove that fluorides in 1 ppm 
concentration had caused any ill ef- 
fect to anyone anywhere, they were 
sued by Dr. F. B. Exner. His evi- 
dence was based on testimony of a 
man and wife who had severe dental 
fluorosis and who had lived in areas 
where the water supply was pre- 
sumed to be less than 1 ppm in the 
public water supply. 

Testimony revealed that the dental 
enamel of this couple had developed 
prior to the first studies of fluoride 
levels in water supplies, and that the 
water used by these people when 
they were children must have been 
in excess of 2 ppm. Dr. Exner lost 
his case and his appeal. 


« » 


Many members of insured medical 
plans waste benefits because they are 
inadequately informed and without 
guidance, reports the Columbia Uni- 
versity School of Public Health and 
Administrative Medicine. 


« » 


Sterilizing male mosquitoes by ir- 
radiation with cobalt—60 has proved 
an effective means of reducing the 
population of malaria-carrying in- 


sects, report entomologists from the 
U.S. Department of Agriculture. 


A 389-page study of the Windsor 
(Canada) medical services has been 


published by Harvard University 


Press. The book, “Comprehensive 
Medical Services Under Voluntary 
Health Insurance,” was written by 


Benjamin J. Darsky, Dr. Nathan 
Sinai, and Dr. Solomon J. Axelrod, 
all with the Bureau of Public 
Health Economics, University of 
Michigan School of Public Health. 


« » 


Phreatophytes (thirsty plants and 
trees) drink 25 million acre-feet of 
water annually, reported Dr. D. L. 
Klingman and F. L. Timmons before 
the December convention of the 
American Association for the Ad- 
vancement of Science. 


« » 


The Community Services Commit- 
tee, AFL-CIO, has sent several let- 
ters to its local community services 
committees on health matters. One 
said, apropos of the Murray-Green 
Award to Dr. Salk, “The best gift we 
“an give Dr. Salk is the full use of 
vaccine.” It recommended 
joint union-management, local health 
department, and county medical 
society cooperation in a mass inocu- 
lation program on a plantwide basis 
and in other relevant activities. 

Local community services commit- 


his 


tees were urged also to advance 
fluoridation. 
Since professional workers are 


“underpaid, underpraised, and un- 
heralded,” the committee suggested 
that community chests allocate 1 
total funds raised an- 
nually for scholarships. Forums on 


percent of 


health problems were suggested as 
well as further development of public 
health departments. 





Deaths caused by measles during 
1957 outnumbered deaths caused by 
poliomyelitis for the first time since 
1944. There were 410 deaths from 
measles and 220 from poliomyelitis. 


« 





» 





The Food and Nutrition Board has 
approved for publication a report 
entitled, “Evaluation of Protein 
Nutrition with Emphasis on Amino 
Acids Proportionalities,” which pre- 
sents a comprehensive background 
for critical consideration of the ad- 
dition of specific amino acids to 
cereal foods for improvement of 
protein quality. 

A report of the board’s Food Pro- 
tection Committee, with reference to 
the 1958 amendment to the Federal 
Drug, and Cosmetic Act, en- 
titled ‘Food Packaging Materials— 
Their Composition and Uses,” is also 
approved for publication- 


Food, 


« » 

Admissions to schools of profes- 
sional and practical nursing reached 
a new high in 1958, according to the 
National League for Nursing, New 
York. An estimated 46,600 students 
entered basic professional nursing 
compared with 44,281 the 
preceding year. Some 20,000 began 
training for careers in practical 
nursing, compared with 16,710 the 
year before. 


schools, 


« » 


A new booklet, “Your Future,” is 
offered without charge by the Office 
of Mental Education and Informa- 
tion, Department of Mental Hygiene, 
Albany, N.Y. Its purpose is to stim- 
ulate constructive thinking about the 
later years. 

« » 


The automobile insurance industry 
has set up an Institute for Highway 
Safety with annual appropriations 


of $1,000,000. 


« » 
The Connecticut Heart Associa- 
tion, in cooperation with the phar- 


maceutical industry, the retail drug- 
gists, and the medical profession, has 
made it possible for anyone who has 
had rheumatie fever to purchase 
penicillin at a discount to prevent re- 
currence. The price is $15 per year. 
Ordinarily a yearly supply costs 
several times that amount. 
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Directory of Local Health Units. 
PHS Publication No. 118; Revised 
1958; 75 pages; 30 cents. 

Formerly entitled “Directory of 
Full-Time Local Health Units,” 
this publication lists the name of 
each health unit, health officer or 
administrative head, and _ head- 
quarters location. Included for the 
first time are all local areas which 
State health officers considered or- 
ganized to provide public health 
services, irrespective of whether the 
health officer serves full time or part 
time, and whether medical, nursing, 
and sanitation public health services 
are available at all times. 

Part-time employment of a 
health officer or administrative head 
is indicated. In addition, the ab- 
sence of medical, nursing, and sani- 
tation personnel is shown. 


The National Mental Health Pro- 
gram and the States. PHS Publica- 
tion No. 629; 1959; 18 pages; 10 
cents. 

For organizations and individuals 
interested in community mental 
health activities, this pamphlet de- 
scribes grant-supported programs of 
the National Institute of Mental 
Health, Public Health Service. It 
sketches their operation and tells 
how they affect the States. Mental 
health consultants and State mental 
health authorities are listed. 


The Mentally Retarded Child at 
Home. Children’s Bureau Publica- 
tion No. 374; 1959; by Laura L. Ditt- 
mann; 99 pages; 35 cents. 

This manual for parents, ap- 
proaching the problem of retarded 
children from the standpoint of se- 
quences of growth and _ develop- 
ment, stresses the ways in which 
these children are like other children. 

Included are suggestions for toilet 
training, dressing, cleanliness and 
manners, discipline, speech, play, 
and group experiences for the young 
retarded child. The manual also 
lists toys and equipment for home 


Vol. 74, No. 6, June 1959 


play and provides parents of young 
children with long-range guides to 
problems which may arise during the 
retarded child’s school days and his 
adjustments in adolescence. 


Aging. A review of research and 
training grants supported by the 
National Institutes of Health. PHS 
Publication No. 652; 1958; by G. 
Halsey Hunt and Stanley R. Mohler ; 
50 pages; 35 cents. 

A summary of the extramural re- 
search and training activities in 
aging conducted by the National In- 
stitutes of Health, Public Health 
Service, this review describes each 
of the categorical programs of the 
seven institutes and the general pro- 
gram of the Division of General Med- 
ical Sciences. 

It also lists laboratories through- 
out the United States where research 
in aging is being conducted. 


Sewage Treatment Works Contract 
Awards, 1952-1957. PHS Pubtlica- 
tion No. 633; 1958; by William H. 
Abbott and Lewis C. Hudson, Jr.; 93 
pages; 50 cents. 

This publication summarizes data 
originally presented in annual re- 
ports of public sewage treatment 
plant construction for the years 1952 
through 1957 (PHS Publications Nos. 
291, 409, 453, 488, 549, and 608). New 
tabulations show contract awards for 
the 6 years, by population § size 
groups, by contract size groups, by 
drainage basins, and by States. Lists 
of individual projects, by year and by 
State, appear in an appendix. 


Scientific Translations. A guide to 
sources and services. PHS Publica- 
tion No. 514; Revised 1959; 19 pages; 
15 cents. 

Foreign and domestic institutions 
maintaining files of translations and 
offering translating services are de- 
scribed briefly and their publications 
are noted. 


Periodicals in complete or partial 
translation are listed with subscrip- 
tion information. Russian journals 
in cover-to-cover translation are ar- 
ranged alphabetically by both Eng- 
lish and Russian title. 

Information about professional or- 
ganizations for translators and se- 
lected references on various aspects 
of translating are included. 


Poultry Ordinance. PHS Publica- 
tion No. 444, Supplement No. 1; 1958; 
9 pages. 

This supplement contains recom- 
mended provisions on antemortem 
and postmortem inspection of poul- 
try for wholesomeness, for use by 
interested States and municipalities 
in conjunction with other provisions 
of the ordinance published in 1955. 
The supplement also includes some 
revised and additional labeling re- 
quirements and definitions necessary 
in relation to the inspection provi- 
sions. 


When You Adopt a Child.  Chil- 
dren’s Bureau Folder No. 13; Re- 
vised 1958; 28 pages; single copies 
15 cents, $10 per 100. 

Counseling prospective adoptive 
parents to give up all idea of finding 
a child without help, the booklet an- 
swers questions they might ask. It 
also reviews the questions which will 
be asked by the caseworker. A new 
section offers advice on citizenship 
and birth certificate needs of the 
child adopted from abroad. 





This section carries announcements of 
new publications prepared by the Pub- 
lic Health Service and of selected publica- 
tions prepared with Federal support. 

Unless otherwise indicated, publications 
for which prices are quoted are for sale 
by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Orders should be accompanied 
by cash, check, or money order and should 
fully identify the publication. Public 
Health Service publications which do not 
carry price quotations, as well as single 
sample copies of those for which prices 
are shown, can be obtained without 
charge from the Public Inquiries Branch, 
Office of Information, Public Health 
Service, Washington 25, D. C. 

The Public Health Service does not sup- 
ply publications other than its own. 
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RIBOFLAVIN DEFICIENCY IN MAN (ARIBOFLAVINOSIS)' 


By W. H. Sesprevy, Surgeon, and R. E. Butter, Passed Assistant Surgeon, United 
States Public Health Service 


Many of the early writers on pellagra (/) recognized that certain 
symptoms of the disease sometimes occurred without the skin lesions, 
and the term “pellagra sine pellagra’’ was introduced to designate 
these symptoms. In 1912 Stannus (2), in describing pellagra in 


Nyasaland, particularly noted lesions in the angles of the mouth. 


which he called ‘‘angular stomatitis.’ Similar lesions with. various 
other symptoms have been described by numerous other observers. 
In 1928 Jenner Wright ($) in Sierra Leone described lesions at the 
mucocutaneous junction associated with nervous system lesions which 
were cured by cod liver oil and yeast. Lesions which appear to be 
similar in many respects have been seen by Fitzgerald (4) (1932) in 
an Assam prison; Moore (5) (1934) in school children in Nigeria; 
Landor and Pallister (6) (1935) in the prisons of Singapore and 
Johore, and Aykroyd and Krishnan (7) (1936) in school children in 
South India. 

As early as 1918 Goldberger, Wheeler, and Sydenstricker (8) sug- 
gested that two different dietary factors may be involved in pellagra, 
and in 1925 Goldberger and Tanner (9), in their experiments with 
casein, noted that the patients developed a dry, glazed vermilion 
border of the lips, erosions at the angles of the mouth, reddening of 
the lips, and seborrhea about the nose. They diagnosed these lesions 
as pellagra sine pellagra. They also saw in some a pasty, caseous 
accumulation in the nasolabial folds which cleared up when dried 
yeast was added to the diet. 


DECEMBER 1, 1939, pp. 2121-2131 
Dr. W. H. Sebrell and Dr. R. E. Butler concluded that a diet low in riboflavin 
caused a condition known as “pellagra sine pellagra,” since the condition 
disappeared with the administration of synthetic riboflavin. Dr. Sebrell and 
others later (Public Health Reports 56: 510-519, Mar. 14, 1941) specified 
a daily riboflavin requirement of an adult. 
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PUBLIC HEALTH REPORTS welcomes from any 
source contributions of value to public health. 

Most of the readers of Public Health Reports are prac- 
ticing public health officials. Amout 10 percent of the 
monthly circulation of Public Health Reports goes ovet- 
seas. About half of the domestic circulation goes to 
Federal, State, and local government agencies concerned 
with health and related health interests. A quarter goes 
to institutions accredited for teaching in health and 
related fields, to teachers, and libraries. The journal 
also reaches research institutions, hospitals, and profes- 
sional and voluntary public health organizations, 

Manuscripts are reviewed with the understanding that 
they have not been committed for publication elsewhere. 
Appropriate information should be provided if papers 
have been given or are prepared for presentation at 
a meeting. Opinions expressed are the authors’ and do 
not necessarily reflect the views of Public Health Reports 
or the Public Health Service. Trade names are used for 
identification only and do not represent an endorsement 
by the Public Health Service. 

Authors will facilitate review and publication if they 
submit at least four copies of theif manuscripts. All 
copy should be typed double spaced, and each page 
should end on a completed paragraph»... Of cousse, sev- 
eral paragraphs may appear on a typed page. 

References should be given im the style used by Public 
Health Reports. 

Footnotes should be worked into the text or offered 
as supplemental items. 

Authors are expected to recognize scientific contribu- 
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